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, > f introduction . - 

^ This report contains abstracts of new technical reports, Journal 
articles, and other documents resulting fronruresearch supported by 
the Directorate for EngineerFng and Applie^Science (EAS) of the 
Nationa-I Science Foundation. These citations have been compiled to 
alert members of the scientific and technical community to current 
research ^results. ^ w 

The Directorate for Engineering and Applied Science, which 
became effective July 1, 1979, replaced the former Directorate for 
Applied Science and Research Applications (ASRA) and the Drvision 
of Engineering, formerly located in the Directorate for IVIathematical « 
Physical, and Engineering"Sciences . 

^ « 

vThe Engineering and Applied Science Directorate (EAS) seeks 
to^trengthen the U.S. engineering and applied science research base 
and enhance the links between research and applications i« meeting 
selected national goafs. This is accomplished by identifying and sup- 
porting basic research across a broad spectrum of the engineering 
sciences, and applied research and related activities that have the 
highest potential for contributing to the understanding afid resolution 
of significant societal problems. 

The Directorate for Engineering and Applied Science consists of 
the following sjx Divisions: , . , 

o „ Division of Electrical, ComputerLand Systems Engineering 
(formerly Electrical Science and Analysis Section); 

° Division of Chemical and Process Engineering (formerly 
Engineering', Chemistry, and Energetics Section); , 

° Divisjon>o f Civil and Mechanical Engineering (formerly 
Mechanidial Sciences and Engineering Section' and Environ- 
mental ,Engir][feering Section); 

o Division of Applied Research ; 



o 



Dj^ision of Intergovernmental Science and Public Techfioldgy ; 

° Division of Problem-Focused Research (formerly Division of 
Integrated Basic Research, Division of Prgblem-Focused Re- 
search Applications, -ahd Office of Problem Analysis). 

The Directorate for Mathematical, Physical 7 and Engineering 
Sciences (MPE) has been replaced by the Directorate for Mathematical 
and Physical Sciences (MPS). \ 



EAS awards grants arid contracts for research projects within its 
areas of program interest. EAS recognizes the importance of ideas 
for projects generated by the research community itself and therefore 
makes numerous awards based on unsolicited proposals. In addition, 
proposals in ^reas of priority concern are solicited from the research 
community. . . ^ 

To receive proposal solicitations or to obtain further information 
on submitting proposals; please contact the appropriate EAS division, 
or: / 

{ Programs and Resources Officer 

* Directorate for Engineering and 

Applied Science , 
National Science Foundatidtt^^SI^^^ 
1800 G, Street, Nt.W. r 
. Washington, b.C. 20550 - 
Telephone: (202) 632-7388 



/ 



Many documents cited in Recent Research Reports may be 
ordered from the National Technical Information. Service (NTIS), 
.Document Sales, U.S. Department of Commerce, Springfield, 
Virginia 22161.. Please refer to the NTIS accession number 
wljen ordering. / 

Where applicable, other sources of availability and price 
information are noted. NTIS document pricirig information m?y 
^ be obtained by utilizing the following formula:, 
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• Organization of Citations in Recent Resea rch Reports 

* • • ♦ . • 

Each citatidn is presented! in a standard form illM^tratecl belo 



'J. 



Entry NumOar 



\ 



97b. 



Pwrlorminy 
Organization 



Pwrsonal Author 




Appljcdtion of Plate Tectonics to the location of New Mineral 
Targets In the Appalachians, Third Progress Report 
American University 
Kutina J, 
April 1979 
NSF/RA-'790l43 




Publication, Date / 

EAS 
Number 




AER7681807,'' 
PB3005|2/NKS - 

This report rev>»w5^nalyses presented In previous reports- 
whicfvsuggest that thte basement of the Central and Eastern 
United States conslstsx^ large crystal blockis separated by 
major zones of tectonic w^w^^ness. The curvaturfe^of the 
Appalachian Fpid Belt appears to be related to the east-west 
boundaries caused by subsiding and uplifting at these zones. 
A plot of epigenetic*uranlum occurrences reveals that they 
tend to cluster along the greater curvatures of the Appalach- 
ian orogeny. These findings have led to a systematic study 
of the regularities in the distributiog of ore aeposits Ip the 
Appalachians. The report included a* description , of geologic 
and geographic base maps, preparation of maps showing distri- 
bution of individual mine^als, and remjiarities in the distribu- 
tion of uranium ^n the Appalacfiianis. vomments on thf segnnen- 
tation of the Appalachian orogeny by transverse lineaments are 
presented. The report C9ntalns 17 maps of Xhe eastern half of 
the U.S. showing specific mineral deposits iri relation' to gdologi 
formations. . j|k 

Abstract 



Nurrtber . 
ql paoes 

Contract ' 
^UJmb6r 

NTIS Acceadlon 
Number 



Information on NSF 'Engineering and Applied Science 
Directorate reports may be obtained by writing to 

; .' Ms. Carmeen P. Adams 

EAS Information Re4our*ces 
Roqm 1108 , . ' . / 
I 1800 G- Street, NW " 

/ Washington, DC 20550 

. .. • Telephone (202) 634-4333. 



^Citations are arranged in broad subject categories.-' Entry 
members are assigned consecutively beginning with the first issue, 
/published in October 1976. Indexes following the main body provide 
-access by subject, performing organization, EAS number, contract/ 
• grant number, and author and refer to the entf^y pumber of the 
document. • ' 



DIVISION OF ELECTRICAL, COMPUTE^?, duD SYSTEMS ENGINEERING 



Electrical and Optical Comm'unications 



949. Coding and Ca^city for Additive White 'Gaussian Noise Multi-User 

Channels /with Reedback (Report No. LIDS-TH-917) 
Massachusetts Institute of Technology' Laboratory for Information 
and Decision Systems \ • 

Ozarpw LH ■ ^ ■ '■ 

Ma.y 'l979 150p - ' ENG7719971 " , 

NSF/RA-79080a • AD/j.071399/NKS 

Deterministic coding schemes are presented for the additive 
white ga*jssian noise two u^er multiple Iccess and broadca^ 
./Channels with noiseless feedback. The er*ror probabilities 'for 
these s.chemes approach z^o at a rate which is doubly expo-^ 
nential'in block length. Outer bounds on the" capacity region 
are also obtained fbr both channels, T]ie achievable region i 
obtained for the multiple access ct^ahnel is shown to coincide* 
. with the outer bound, yielding a ioluti.on of the capacitv^ region 

, • Jar t+1 is problem. While the achievable region for the broadcast 

. channel does not coincide wjth the outer bourtd, for ail ca»es 
• . . except that in which one channel is a physicaflyf degraded ver- 
sion of the other, the achievable region lies outside the set of 
^ rates achievable in the absence of feedback. This is the first 
case in which it has been derr^anstrated tVat feedback can 
enlarge the capacity region of loroadcast channels. ^ 

SystemsV Theory and Operations Research ^ 

950. .Parametric Sensitivity of a Statistical Experiment 

Harvard University, Division of Applied Science • 

vc ■ ' . . y\ • X 

august 1979. ,' 2p , ' I ENG7815231 

SF/RA-790411 ' V 

Described is a general procecUlire for evaluating the pa/ametric 
sensitivity of a Monte Carlo Experiment. Its effective applica- . 
tions are illustrated. . . 



Note: Available from IEEE Transactions on Automatic Control , 
Volume AC-24, Number 6, December 1979/. pp 982-3. 



Theoretical and Computational Aspects of the Optimal Design Center- 
ing, Tolerancing, and Tuning Problem^ 

University of California, Department of Electrical Engineermg and . 
Computer Sciences^and the Electronics Research Laboratory 
Polak E, Sangiovanni-Vincentilli A ' 

May 1979 , . ' . v * "eNV76042$4 

NSF/RA-790412 > 

. ■ I' ■ 

, The optimal , design centering, toleHlncing, and' tuning (DCTT) 

[Problem is trawscribed into a mathematical progf anming problem'. 
It is showrY that i's. locally Lipschitz continuous but not 
continuously differentiable'. Optimality conditions fo»r P based 
' on the concept of generalized gradients a^re derived. An algo- 
rithm, consisting of a master outer approximations algorithm 
proposed/by Gbnzaga and Polak ancf'of a subalgorithiti- for non- 
differen/tiable problems of the form P^: -min max^^n, ribin 

jzi^U^\f,T)<Q) , Where Uj; is a discrete set, is presented. The 
subalgoVithm, an extension of flak's method o^, feasible direc- 
tions to noneflfferentiable proBS^^ms, is -Shown to converge under 
suitable assumptions; Moreover, the optimality function usefi 
in the subalgorithm is' proven fo satisfy a condition which guar- 
'antees that the overall algorithm. converges. 

Note: Available from IEEE Transactions on Circuits and Systems , 
, Volume Ca'S-26, Number 9, September 1979, pp 795-813. 
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■ » : D^yiSlON OF CIVIL AND IV|^ANrcAL ENGINEERiNG 



structural Mechanic 





j^cture Behavior and ^Anatysis of Fiber Reinforced. Concrete Beams 
Illinois University at Chleago-'Circle,' Department of Materials ' 
Engineering ' V . . ' 

Velazco G, Visalvi>l1-jch K, Shata SP, et ah 
r March 1&79- 129p EKll3772i534- 

\ N3F/RA-790368 ' P6297743/NKS 

* * * . ■ 

' Linear^and elastic-plastic fracture mechanics' approaches are ' 
summarized With a particular emphasis on their applications to 
fibe«_reinforced .cementitbus materials. Fiber reinforced con- 
crete beams with varying notch depths and different volume 
fractions of fibers were tested., The resufts were*, analyzed to 
examine the"applicability to filper reinforced concrete of various 
V ^ experimental and analytical fracture mechanics approaches in-* ' 
eluding (1) critical stress intensity factor; (2) J-integral; 
(3) critical crack opening displacement; (4) compliance tech-** 
niqi^e^for deierminihg slow crack growth; and (5) R-Gurve 
. • atialysis. Attempts were made to identify a fracture parameter 
whfch is independfifrt of test-specimen geometry- and which ^an 
^ correctly predict tjie effects of fiber additions. R -curve 'analyr 

sis .appears to be a promising method for fiber, relpfitced cemen 
. . titious composites. Additional experirnents to cprifi^m thJ'S arS 

^' underway. • V :■ ./. • .. , 



f53. Bond Stress-Slip rielatiorvs'h(p and Cracking Ftesponde of Reinforced" 
• Concrete Composi:e, Progress Report - \ 

Illinois University! at Chicago Circle, Department oY Materials * 
Engineering . , , ' , ■ 

Spmayaji S, Shah SP ' . ' ^ V 

; June 1979 ' yip • ,V . ; eNG7723534 ' 

NSF/RA-.790369 • / / / PB^97744/NKS ^ 

In this investigation an analytical ^odelVwas developed basfed on 
-«n assumed bond stress 'gtistribution function rather' than an^ 
^ ..assumed band 'st^ess-3llp function. . The constants of the t^ond 
^ stress distribution function ,were obt&ined by Thtegratlph bl th^ 
function in steps and by' satisfying/ the bounfdary cqn^ltlons'. ' , 
Usiag^tfeis approach, eqiiallons'wiire deTriVed , to :p^^^ 
cQmp I ete -composite respons6) inclUdingl crack •vvr^th,'-»tress'- ■ , 
^ strain carve and - the tension Stiffen Irt'g.'effect'y ; The theoretical 
> predictions of composite' response 'were In good ' agreement with 

...... . . . 



the experimental data on mortar specimens reinforced with the 
% varying voiuiTie and diameter of longitudinal bars.. The pre- 
,y dieted Values af the composite stress-strain. curves and the. 

loadend slip relatior^ships were also satisfactorily compared with 
some available experimental data omzaixi^forced concrete^ tension 
members. The predicted theoretical bond stress-slip relation- 
* ' ship for these specimens ^vere found to^ be non-linear and not 
* unique at, every section of the tension member. 

954. ^DeterminatloK^ Strains in PhotoeTastic ^Coatings (Report No. 51) 

Oakland Untytersity, School of Engineering 
'\ r Durelli AJ^ Rajaiah K ' ' \ >^ * * ' 

|VlayJ97^ 48p \ ENG7707974 

^ * ^JSF/RA-790374' * * . ADAb68265/NKS 




Photoelastic coatings can- be cemented directly to actual struc- 
tural components and teste^ under field conditions. This im- . 
portant advantage has made them relatively popular in industry 

p The information Qbtained, however , maV^ be misinterpreted and 
lead to serious errors. A correct interpretation requirjBS the 
separation of the principal strains and so far, this operation 
lhas been found very difficult . Following a previous paper by 

\ one of the authors ; it is proposed to drill small holes in the 

. coating and 'record the birefringence at points removed from . 
the edge of the, holes. The theoretical background of the 
method \% reviewed; the technique necessary to use it is ex- 
plained; and two applications are described. The precision of 

1^ the method is evaluated and found satisfactory in contradietiftn « 
to information previously published in the literature. 



955. Vibration Frequencies of an Arch , Model Under Varjous Loadin^g 
Conditions; Technical Report (VPI-E-79-19^ 
^ Virginia Polytechnic Institute and State University, ^Department 
of CivAil Engineering " - , , 

\ Plaut'RK 

May '1979 ^ > 39p ' ENG7717847 

; NSF/RA-790378. . ^ PB297987/NKS 

The loadinQ-frequency relationship for a rie|id-bar model of a 
* . ^shallow elastic arch is studied. Thre^- iTidependenty cpncentra- 

'*teid, vertical loads are applied, and the resulting load versus 
frequency curves are determined. Cohvexity properties and 
bounds are discussed: 



' 1 



waier Resources and Environmental EnQineerIng 

' r 

956. Selected Equilibrium-State Data from ACOP Canals, Final -Report 
.% • (EWR-79/2) . 

George Washington University, Environmental and Water Resources 
Program I ^ - 

Mahmood K, Tarar R, Hassan SA, et al 

February 1979 - 469p ENG7682100 

NSF/RA-790376 * . ^ PB295629/NI4S 

i9 

Research is underway on the large, sand bed Link Canals of 
, . Pakistan, under a U.S. - Pakistan binational cooperative re- 
sear\h effort. The overall objective of this research is to 
, verify the principles of alluvial river mechanics on a physical 
scale approaching medium size rivers. A part of this effort is 
. . . devoted to the development of predictive relations for the 

behavior of straight sand bed channels flowing in a state of 
equilibrium. Field research experiments"were designed to mea- 
sure, hydraulic, sedimentation and morphological quantities in 
selected study- reaches on thes6 canals. The study reaches 
are straight channel Segments, unobstructed by structures and 
in a visible sediment inflow - outflow balance. To further en- 
sure equilibrium, field runs were made only after the channel 
discharge had remained steady for 2-3 days. To date, about 
1,200 equilibrium runs have been completed on 14 different 
canals in- t^s project. Data from these runs is to be computer- 
ized for ease*^f analysis and dissemination. A random sieries of 
151 equilibrium runs on 6 canals has been selected-and compu- 
terized to develop programs for data analysis. 



Fluid Mectianics ^ 



957. On Head-on Collisions between Two Sqlitary Waves 
Brown University, Division of Applied Mathematics 
Su CH, Mjrie' RM " ' . 

April 1979 1 , 33p ' ^ ENG7700982 

N^F/RA-790377 . ADA067856/NKS 

A head-on-collision between two solitary w'aves on the surface 
of an lnviscid, homogeneous' fluid was considered. A perjtur- 
' bation method which in principle can generate an asymptotic ' 

' series of all orders is used to calculate the effects 6f the col- 

lision: The waves emerging from the cplllsion preserve their 
. original identities 'to the third order of accuracy cal-culated 
^ If '^Hj^ever a, collision does leave imprints on the colliding waves 

. with phase shifts and 'shedding of secondary waves.. The latter 



propagate with diminishing amplitude/ in the direction opposite 
to that of the main waves. Also ^*iTculated was the maximum 
run-up amplitude of two colliding waves. The result checks 
with existing experiments ♦ , ^ 



Solid Mechanics 



958. Optimized Inner Boundary Shapes in Circular Rings under Diametral 
Compression (Report No. 52) • ' ^ 
Oakland University; School of Engineering 

Durelli AJ, Rajaiah K ^ * , 

June 1979 31p' ENG7707974 

NSF/RA-790370 ADA0700U0/NKS 

Using a method developed ' by the authors, the coafiguration of 
the inside boundary of circular rings, subjected to diametral 
compression, has been optimized, keeping cleared the space 
enclosed by the original circular inside boundary. The range 
of diameters studied was 0.33<ID/OD<0.7. In comparison with 
circular ^gs of the same ID/OD; the stress concentrations 
have been reduced by about 30 percent, the weight has been ^ 
reduced by about 10 percent and coefficients of efficiency of M 
, about 0.96 have been attained. The iryr^iimum values oT com- " 
pressive and tensile stresses on the edge of the hole, and 
sharp corners exhibit zero stress. The geometries for each 
ID/OD^design are gi.vert in detail. " 
< - V. . . . , 

959.. Strain Rate and Strain Rate* History Effects in Two Mild Steels, 
Technical* Report (ARO-14363*.2-E) 
Brown University, Division of Engineering 
Wilson ML, Hawley RH, Duffy J 

March 1979' 24p E'NG7518532 

NSF/.RA'790379 ADA067204/NKS 

Results are presented of a series of experiments performed with. 

, ' two steels to investigate the dependence of flow stress on strain 

rate and its history. For this purpose quasi-static, dynamic 
and incremental strain rate tests were conducted on SAE 1020 
. hot-rolled steel and SAE 1018 cold -rol fed steel at room tempera- 
ture. U is shown that While the flow stress of both steels 
Exhibits a significant strain rate sensitivity, the effect of strain 
rate history is relatively small^n comparlsoQ with that generally 
found Hn fee and hep metals. A eomparlsqn Is made with results 

« ■ of l^he work of other investigators. 
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DIVfSION OF APPLIED RESEARCH 



I. 



Applied Social and Behavioral Scieptes 



Public Poiicy and Regulation 



960. 



Spartanburg Interactive Cable Experiments in Home Education 
Rand .Corporation ... 
Lucas WA, Heald KA, Bazemore JS . • • * 

February 1979 165p • C1022 ' 

NSF/RA-79007r • .. J.B297577/N KS 

This report seeks <o inform citizens and public officials who are 
• interested in the use of telecommunications for the delivery of 
educational programming. It also serves a detailed account 
of the methods and findings used in the home education experi- 
ments for those concerned with the value of altehnative' forms 
of the return link in two-way 'communications . Interactive cable 
technology potentially, can provide adult and continuing educa- 
tion outside conventional institutions. One set of Experiments 
on the interactive cable system located at Spartanburg, South 
Carolina, was aimed at adults who have not completed their 
high school education, the'other was aimed at parents inter- ^ 
^sted in the principles of child development. These experi- 
ments attempted t^determine whether, sufficient numbers of 
students will be a«;racted to and enroll in co.urses that rely 
on home terminals and if these students can use the system to 
w- make satisfactory educational progress. The experiments wer*e 
further designed to illuminate the continuing debate over the 
Federal government's role in supporting and regulating inter- 
active cable ^service. In its approach to interactive instructipn 
for the educationally disadvantaged, a- series of 'quasi-experi- 
ments were conducted to demonstrate the use of two-way inter- ■ 
active cable television as an alternative to traditional adult 
education in the classroom and to test the relative effectiveness 
of the- two forms of in^ruction.' Another series of expeHments 
considered the potential commercial market for interactive edu- 
cation programs j^n a context of widespread telephone availability. 
Child development principjes forming the framAvork of curriculum, 
data collection, instruments for parent education experiments, and 
telephone survey instruments are included In the appendices. 
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Citizens Band Persorfal Radl^^Servic/e: A Socio-Technological 
Assessment 

University of Denver; Denver Research fnstitute * 
Gatseos PM, West AS 

February 1979 •igTp DAR7709813 

NSF/RA-790072 ^ - PB297626/NKS 



The Citizen's Band (CB) personal radio service, formally called 
th^ Class D radio service, located at the "27 megahertz frequen-' 
• cy band has, since its explosive growth in 1976, become a 
. mixed blessing for private, as well as institutional users and 
regulators./ Its positive 'contributions fall into three categories: 
psychological^ *sociofo(gical , and institutional. It has beenr hypo- 
thesized that the wide variety of applications has been due to 
CB's low cost, mobility/portability and. easy licensing procedure. 
However, there are also the socially dysfunctional effects asso- 
; ciated with most technolq^ical innovations. For example, CBs 
are sometimes used in the commission of crimes; promotidn of t 
rumors and false alarms; circumvention of traffic speed limits; 
and interference witfi television and radio reception as well as 
with stereo equipment and a wide variety of other electrc^nic 
devices. In an effort to assess the impacts of thjs two-way 
communications medium, a National Monitoring Study of 1,035 
CB recorded conversations was conducted in conjunction with 
another survey of 754 CB usqrs througbout the United States'. 
Also, the use of CBs was examined in selected natural disaster 
settings. All of these effoy^ts have led to the observations ' 
included here. j^. 



Costs and Benefits of Public Regulation of Consumer Finahcial 
Services, Fipal Report 
ABT Associates, Inc. ' 
Heggestad\ AA, Mingo JJ 

409p ' DAR7618548 
NSF>RA-790102 ' PB300534/NKS 

This study analyzed the consumer financial services industry 
>^ and the laws and regulations that affect it. Specific regula- 
tions were sele(;ted for study and tine appropriate methodology 
and data,,bases were developed to evaluate them. Also, ^ 
comprehensive bibliography of relevant research was compiled. 
Projects dealt with specific regulations to provide empirical esti- 
mates of the effects of regulating consumer] financial services. 
These investigations included three studies of competitive regu- 
lations and an analysis of the determinants of automation. One 
study demonstrated that rate ceilings do not achieve the 
intended benefit of increasing bank soundness. Other studies 
were directed at the Truth-in-Lending Law (TIL^ and the Equal 
Credit Opportunity Act to consider the existence of discrimina- 
tion in credit markets and the measurement of firms to TIL 



requirements. A statistical techrrique .to evaluate" the existence 
of discrimination'a/s defined by the Equal Credit Opportunity 
Act is described/and the anti-discrimination -laws In credit 
markets were ec</am\f\ed. 

Costs and Benefits of Public. Regulation ff Consumer Financial 
Services, Executive Summary 
ABT" Associates;, fnc. ' ' ' ' . 

Heggest&d AA/ Mingo JJ * 

.1979 ' C / 22p DAR7618548 

NSF/RA-790136 • _ ; PBf999WNKS 

^ The studies summarized focus on specific regulatiotfc or sets of. 
• regulations, and were directed at analyzing those iCgulations 
which affect competitive marketplace conditions -and \lnose regu- 
lations desighed to protect consumers in credit trarvsactions. 
■The projects which studied regulations affecting 'competition in 
the financial^ services market included an evaluation of interin- 
•stitutional competition for consumer financial services; a report 
on regujation, structure apd technological change in the consu- . 
mer financial services industry; and an analysis of the economic 
impact of -deposit rate ceilinas. Project^ focusing, on consumer' 
protectionjncluded report? 6n compliance witlythe Jruth-in- 
Lendin^>uAct; consumer credit protection legislation and consu- 
mer credit .shopping behavior; an analysis of antidiscrimination 
laws i^n credit, markets; and a study of discrimination in 
cpnsumer (iredit. * 

Public - Service Delivery and Urban Problems 

. ■ . ■ >- 

Human" Performance and Productivity, Summary, final Report 
Advanced R'esearch Resources Organization " ' ' 

Fleishman EA •« , • • - 

l^ay 1979 • 17p • DAR7707886 

NSF/RA-790019 , ,^ ' PB300367;nKS ' 

' Some new perspectives op significant issues of productivity' pro- 
vid.ed by recent research on human performance are reported. 
,\ A 'major activity of this project was 'a' conference entitled "Human 
Perforf^ance and Productivity: A Critical Path. for Research and 
Policy." Itrwas attended, by researchers and practitioners In 
both the' private a\d public sectors. In addition, a book w*as 
compiled by national scholars recggnjzed for thefr work In 
selected active areas of research and methodology In the field 
-/ of human "performance. Their'contributions-deal with three 
^principal aspects: human capability assessment, information 
processing, and decision making. The need for such stCidies is 
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evident from the low (1.4 percent) annual per cbpita productiv- 
ity increase. In approaching this problem; experts recognize 
the changing criteria of productivity from one thW haS been 
oriented to the provisiort of services to one involvnhg the pro- » 
vision of services with its implications for the "human element." 
From a management perspective, productivity relies on match^g 
requirements with resoilrces in terms of persor^nel. Tasks are 
set.; personnel Requirements established/ and selections and 
assignments made so as to optimize the operation^. Recent de- 
velopments in these areas/are jdescribed . 
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Human Performance and Productivity , - Appendix A, Part 1,. Human 
Capability Assessment, Final Report • . ■ ' 

Advanced R«s^rch Resources Organization ; ' 

Fleishman EA ' . ' . 

May 1979 3l5p • . ' DAR770788fl 

NSF/RA-790018 . ' PB300368/NKS . 

• t. ' ' - 

The State-of-the-art in human capabi^lity aissessment) infornrjation 
processing and decision malting, and] job stress is reviewed. 
Special emphasis is ""p laded on the relationship of these a'rea^^ to 
national concerns about improving productivity and thereby the 
quality'of life. ;A major activity of this project vyas/a conference 
en^titled "Human Performance and Produ(<(Nvity , a Critical Path for 
Research and Policy;" This report evafoates the improved 
techniques used to identify, measure, and evaluate human capa- 
^bilities that are needed. Tlris includes development of concepts 
relating' to individual and team performance. Im&rmation pro- 
cessing and decision making flS operating systems also ,are dis- 
cussed. An attempt is made to define the parameters and limits 
of a human being as a processor and integrator of information 
^ as well as a decision maker, finally; aspects of human, per- 
fomance under environmental; social, stiuational ; * and organismic . 
stressors are examined. The goal is, to reduce or prevent 
degradation of performance effectiveness in the presence of 
conditions that are stressful. 



966. Medicaid pormula; Distributional and Equalization ^Ef^ects of the 
^ Medicaid Formula and Medicaid Formula Alternatives; Working 
Paper 3 - ^ ^ 

Center for Governmental Research, Inc. i 
Grasberger FJJ Smith JO . ^ ^ 

June 1979 261p . APR7715726 

. NSF/RA-790140 ' • PB300547/NKS 

An analysis is made of the distribution and equalization effects^ 
of the present and alternative formulas f||| the determlnation^^f 
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Federal matching grants for the Medicaid granlj-in-aid program. 
Background information focuses on the existing formula, major 
formula is-sues, frameworks utilized in the analysis of the pre- - 
sent and alternative formulas, and several series bf tables and 

• maps depicting the effects of various formula tflodlfications. 
The major objective is the development of formula modifications 
which significantly increase the e)^fectiveness of the Federal aid ' 
formula in the achievement of equalization relative to fiscal 
capacity and need amon.g the states. Thei criterion des/eloped 
to measure the achievement of sJch 'equalization is the" state- 
local revenue .gati; the difference in yield arising from the ap- 
phtation of a^egified level of state.-local effort to each state's 
capaoi^y/ne^ r^tio. The analyses show that significant im- 
provements in the equalization power of the Federal -IVIedicaid 
grant-in-aid progr»am can be attained by substituting income per 
need unit for the presen-t per capita income formula element, by 
adjusting for interstate cost of medical care differentials and by 

' eliminating the income squaring feature and the upper and lower 
limit formula constraints. An analysis utilizing the unduplicated 
recipient count ^5 need units is presented. • / • 

Pass-through Federal Aid and Interlevel Finance i'n the American 
Federal system, 1957 to 1977, Volume 1 
University of Missouri * 
Stephens 'GR, Olson 9W 

MoiVS^ ' 2Q4p APR7760348 

NSF/RA-790153 ' PB299909/NKS 

The two kinds of pass-through. Federal aids defined in this • 
study are (1) direct pass-through, (monies given to the state 
level where the service is locally provided and passed directly 
on to local governments); and (2) indirect pass-through (funds 
given to the st^te for state provided activities which^have the 
effect of reducing the needs for state own source revenues). 
The lack of reliable information on how much Federal to state - 
aids were ' passed on to |<5cal governments has led to charges 
by public interest groups that states garnered most Federal 
aids and passed very little money on to local governments. 
The structure-«f state and local governments is diverse, somp' 
are ISigfhIy centralized while others are not. In order to evalu- 
ate the Federal/state/local' responsibilities for funding, it is 
necessary to know how funds flow between levels of government 
throughout the cpuntry. Between tSS^ and 1977 states increased 
their own source revenues at a more rapid rate than either na- 
tional or local levels. Increases in direct Federal to local aid 
.altered .the character of "the Federal System by making locaJ 
government ^much more dependent upon Federal aid. The states 
are the^ "middlemen" of the Federal system, and cannot be 
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assumed to be-neutral in controlling funds to local governments- 
^ Slate response is an important factor in the effectiveness of 
y Federal aid programs. From the study of from 900 (1975) to 
2,400 (1977^ state aid programs, it appears that the states rflo 
a better job of placing the funds than does direct Federal to 
local , allocation . 0 ' 

* 

Financing State arid Local Services and^ the Interlevel .Flow of ftinds 
in the United States, 1957 to 197)7, Volume 2, Data ' . . ^ 

University of IVHssouri 

Olson GVV, Stephens GR . - ^ 

June 1979 ^ . 293p APR7700348 ' 

NSF/RA-790154 , , ' PB299910/NKSs^ 

This volume consists primarily of data presented in support of 
the infor^mation given in Pass-through Federal Aids and Interlevel 
Finance^n the American Federal System, Volume 1 . It covers 
the time span from 1957 to 1977 wtth-^mphasi^s on Census of 
Governments Years, 1957; 1962, 1967, 1972, an^977. Included 
are state-by-state and national total (or averag^ltate) Itabula- 
tions, usually by function, of total state aid to state and local 
government. Federal aid to state and local government, and ' 
Focal payments to the states. Direct, indirect, and total pass- 
through Federal aids are enumerated. In addFtion, data analy- 
sis tables give detailed information on state and local finances, 
Federal' aids, pass-through^ monies, and resulting state and 
local financial resources for *each Censuf^ of Governments year. 
Finally, flow charts shovying Federal, state, and local -financial 
inputs for each state, how they interact*, gbd the net results 
of this interaction are presented for 1957, 1972, and 1977. 
Comparison of these diagrams illustrates changes that have . 
transpired over the last twenty years, as well as changes 
brought about by radical alteration of the pederaj grant System ^ 
bet^veen 1972 and 1977. Along with the presentation for indi- 
vidual states are sjmil.ar national diagrariis for state and local 
governments. 
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Mppiiea Hnysical. Mathematical^ and biological Sciences and Engineering . 
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P>,h|^sical, Mathematical , and Engineering Applications . 

Options for Conserving Nonfuel, Nonrenewable Resources in the 
United States > Final Report ^ ' 

Tuiane University, Department of Economics ' • 
MoPdney JR, Trapani JM " "■']//' 
Mai-ch 1979 . 48p . " * AER7;714568 

N^F/RA.790083 , ' ^ PB29fe/NKS 

An economip analysis of production technology in several naturflil 
resource-intensive industries during the' period 1954-1974 is 
reported. Several structurai aspects of production are estima- 
^ te^ empirically in seven industries that mai<e use of nonfuel 
mineral resources: blast furnaces and basic ste&l industry; 
copper rolling and drawing industry; primary aluminum indus- 
try; storage battery industry; fertilizer industry; hydraulic 
cement industry; and gypsum product industry. This "research 
investigates the feasibility of three potential options by which 
sp^:ietV can conserv.e certain non-renewable. Resources within the 
limits of i<nown or foreseeable, technologies. Rive foreseeable 
avenues by .which society can conserve an increasihgly costly 
e.><haustible resource are noted, ttiree of which are explored' 
microeconomic substitution of labor and/or reproducible capital 
tor the resource in question; neutral teci^hologicdl progress 
that, augments the flow of output obtainable fr6m all inputs; 
and factor-saving technological progress that reduces particu- 
larly the input requiremerit of^tht exhaustible resource" 

if 

Nonproductive Time in Conventional Metal Cutting (Design for 
Manufactarability^ ^ , 

University of Massachusetts, Departrhent of Mechanical Engineering 
Fridrii<sson L, Cullinane T' . a 

February 1979 158p 'APR7710197 

NSF/RA-790092 ^ PB300511/NKS ^ 

The objective of this report is to determine procedures for " 
estimating the cost of the nonproductive time which occurs' 
•during conventional metal cutting. This includes both the cost 
qf material handling between machines, and the nonproductive 
time required ^to handle individual parts during machining opera- 
tions. These times and costs are determinlSd as a function of 
each part's design. By determining the Opitz cide number for 
a particular part and its mass, it is possible to estimate, through 
the application pf the procedure developed, the nonproductive 
"time and the matapjal handling cost associated with the pSrt's 
J manufacture,. ' . , ^ 



Information Approach to Parts Mating (T-690) 
Massachusetts Institute of^ Technology; Charles Stark Draper ' 
Laboratory, Inc. y 
Simunov^c SN 

■Apriri979 197? i. APR7418173' 

NS*F/RA-Z90134 ^ ^PB300519/NKS ^ . 

/ 

This thesis addresses the interaction of mechanical parts during 
the assembly prpcesS; the nature of the information available 
during this interactiqn, and the form and use of thisjjnforma- 
tion in aiding .parts mating. In the^ development of programmable 
^ indgstry assembly; this report describes how to determine th^ 
performance characteristics necessary for a positioning device 
* designed for assembly. Described are (1) the assembly process 
as a positioning problem and the study of parts mating as a 
means of solving for this positioning probletrt; (2) the transition 
from transporting the parts to positioning the parts for starting 
the assembly; (3) the actual parts assembly or ma'ting; and (4) 
the implications of the parts. mating study on the configuration 
of ..an assembly system. The appendices include a description of ^ 
the^inematics of rigid solids in space, a two dimensional analy- 
isis of a peg in hole insertion, theoretical performance evalua- I 
tionS; geometric infor>nation, experimen^af design, aftTd position 
estimation imfWementation . ^ 



2, • QiMrry Blasting in Qermany, a Limited Observation of Blasting 
Pr^^slie^ in Three Aggregate Quarries in Western Germany 
University of Maryland / Department of Mechanical Engineering 
Hoiloway DC ' ^ 

July 1979 ' 1,?p DAR7705171 

ISFyRA-790157^ PB80-116981/NKS 

Observations of blasting practices at three stone quarries in 
West Germany are reported. Two are limfest^e quaW[es whose 
products, fire used in producing steel and cement; th^^her is 
a Melaphr Latit Andesite whose products are used in road and 
building construction. Blasting practices within an individual 
qgarry change as the q'uarry is mined. German blasting* practi- 
ces differ from those in. the U:*5. in that the former use inclined 
/bo^reholeS; consume less explosives; . and employ a detonating 
cord to detonate the ANFO column. Therefore, in German quar- 
ries there is hot the excessive burden at the quarry floor or 
too ^little burden at the top. which can cause fly ash probleri^^s. 
^German consumption of explosives ranges from 275 to 470 grams 
per cubic meter compared to an average of 600 gra^s per cubic 
meter in the U.S. A 200 grain detonating cord is adequate to 
detonate ANFO. in 95 millimeter holes. 
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Figure 2.2. The experimental sqt-up for the indentation tests. 
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973. Mfcthanical Tunnel aoring, Predication and Machine Design^ Final ' 

Report 3 . ^ * V 

Colorado School of IVIInes, Ex^javation Engineering and Earth 

i^Mechaniql Institute ^ 

Ozdemif L, Wang F ; . - 

February 1979 222p y ^ > APR7702H83 

NSF/RA-7f0161 ' » ' PB80-10166G/NKS 



Described are the research efforts expende*d ^to pbtain ^cQtfrate 
data for verifying previously deyeroped equations for mechanical 
tunnel boring. Procedures, pertinent to machine design and ^ 
performance were also investigated. A. laboratory indentation , ) 
test procedure was designed to predict field boring performance./ 
Extensive indentation tests were cont!llJcted in samples of three 
rock types, the results of which confirmed the applicability of , 
indentation tests as a reliable tool to predict disc cutting forces. 
Field boring data from^^an active tunneling sitie indicate^ that 
indentation tests can bte used as a means of accljrately estimc^- 
ting field boring performance. Prediction equations developed 
•during the course of the first year's research were applied 
to boring data from four ongoing tunneling projects and actual ^ 
machine performance. An automatic acquisition system was 
installed on a tunnel boring machine (TBM) to obtain^extensive 
and accurate boring /data. Laboratory ;linear cutting tests were 
performed to gain a Y>i"6l'niinary undei\stariding of |the effect of 
a cutterhead profile on TBM performance. Good correlation was 
. obtained between th'eoretical and labop^atory result! of forces 
involved in cutting with disc-button tutters. Comments and 
recommendations are offered ^concerning the design and opera- 
• tion of TBM. Extensive data, graphs^ illustrations, and 
• equations are included. ' j . 

' ■• ■ ■ /, ■ ■ . 

Geophysical and Environmental Applicjitions 



974. 



Coupled Transport Membranes for IV|etal Repovery, 
Bend Research, Inc. / 
%abcock WC, Baker RW, Kelly DJ,; et al 
May 1979 . 34p ' 

: NSF/RA-790089 



Phase 2 



DAR7820535 
PB298273/NKS 



A laboratory demonstration v^as conducted of a new membrane ; 
separation process;, coupled transport, as applied to the recov-^- 
ery' of nickel, cobalt, and copper frpm hydrometallurgical leach 
scJl6ttons. '^'A system of three membrane stages, was designed 
for the separation and corrcentratlon of nickel, cobalt, and 
popper from a synthetic leach solution.^ The development of 
hollow fiber membranes for use in this system, thus far, in- 
cludes fibers made frorr^ polysulfone. Coupled transport of 
the three metals has been demonstrated with these fibers. 
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T«vo problems surfaced: the Initial flukes for these^flbers are 
' quite ti)w anel the fluxes decay with time. Eftorts have been 
directed toward improving the flux'by alteringS^ strOcture of 
the polysulfone fiber. Fibers* with higher pol^osity than the 
Jnitially developed fibers have, resulted 'in greater, than twofold 
irlcreases in' flux. To determine the cause of flux decay, * 
>. e>jperiments have bfen performed using flat sheet membranes. 
Preliminary results Indicate that precipitation of insoluble 'tom- 
plexes in th« pores of the Vnembranes is responsible. The* ■ 
current approach) to , tills problem is to increase the solubility 
of the complexes by hriodifyirjg the organic solutions of liquid" 
ion-exchange agents in the rffembranes. The effectiveness of 
thfis approach has' not .yet been determined. ^ , ' 

Application of Plate Tectonics to, the Location of New Mineral 
Targets in the Appalachians, Th-rrd, Progress Report 
American Universit.y 

Kutina J , . ' ^ 

April 1979 . 65p. AE<R76818a7 

NSF/RA-790143 PB300512/NKS 

This report reviews analyses presented in previous, reports 
which suggest that the .basement of the Ce'ntraf and Easterrf 
United Staty consists of large crustal blocks separated by 
.major zones of tectonic .weakness. The curvature of the - 
Appalachian Fold Belt appears to be retated to the east- west ^ l 

^ boundaries caused by subsiding and .upliftih^^"at~these zories. ' 
• A plot of epigenetiQ^uranium occurrences reveals that they 
tend to cluster along the greater curvaTures bf the Appalach- 
ian-orogeny. These findings have led to a systenjatic study ' 
of the reeiularities In the distribution of ore deposits- in the 
Appalachians. The report includes a description of geologic 
and geographic base maps, preparation' of ma^s showing distri- 
bution of individual minerals, and regularities in the distribu- 

■ „■ ■■■ tion of uranium in the Appalaohlans. Comments on the segmen- 
tation of the Appalachian orogehy by transverse lineaments .are 
presented ^ The report 'contains 17 maps of the eastern half of 
the U.S. shewing specific mineral deposits in relation to geolbgi 
foprtiatiohs. • * . 
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<grra cto iV P ar ticles in Cullet Reco vered frcp Municipal; 
"ReTuse^ jecFrnlcar Report ' - yj ^ 
National Center for Resource Recovery; Inc. 
fiuckett EJ 

March 1979 46p ifrPR7513864 ' 

N^F/RA-790144 ' PB300523/NKS 

A potentiaT new source cff cullet for container manufacture is 
the glass contained in municipal solid waste (MSWV* However, 
this cullet may be contaminated with particles of refractory • 
materials which may survive a container glass furnace and' 
cause stone formations in t^e bottles. This report addresses 
the problem of refractory contamination as a potential, barrier 
to' the increased 'use of glass recovered from MSW. It revie\^^ 
» the causes of stones in container glass; the nature of the re- 
fractory particles found in cullet recovered fhom MSW; "th« , 
behavior (both expected and observed) of refractory particles 
in the glass furnace; artd some approaches available for either 
, removing refractory partiCleJ from ttle rvecover'ied cullet or for 
minimizing the. effects of the refractory contaminants. 



Influence of Color Mixture on the Use of Glass Culfet Recovered 
from Municipal Solid , Waste, Technipai Report . 
National Center foi> Resource Recovery, Inc. / ' 

-tDuckett EJ \ ' , 

March 1979 20p APR7513864 

NSF/{V^-790145 - , ' : PB300922/NKS 

- . . . . . - ^ - -- % .... - . - 

Glas's can be recovered from municipal refuse a§ftullet*for use 
in the manufacture of new glass containers. Among the four 
U.S. resource recovery plants designed fpi^ recovery of cullet, 
three will employ a froth flotation process/and will produce a 
color-mixed cullet! Color-mixid cullet contains iron and chrome 
oxides used in coloring amber and green container glass. 
Limits to the use of color-mixed cullet are^alculated based on 
reported concentrations of iron and chrome oxides in recovered 
^cullet and on tolerances for these chemicals in container glass. 
The use df coloV^-m^xed cullet ih flint (clear) container glass is 
limited primarily by the concentration .of chrome dXide in the 
cullet. Approaches to expanding/*^ihis limit and for monitoring 
chemical colorant levels in cullet ari reviewed. 



Techrlological Aspects of Using Waste Glass in Brick Mar 
Technical Report ( • ' 

National Center for Resource Recovery, Inc. 
Millan M ^ . . 

Mrp'/OA^7L.c • ' APR7513§64 

NS^/RA.790146 PB300435/NKS ., 



This report describes the use of glass (recovered from muni- 
c.imi solid wastes) for brici< to be used as filler raw material 
In construction applications. Technological advantages and 
. problems affecting the utilization of waste glass i/i Conventional 
brici<mai<ing 'are considered. A simplified outline of the brick- 
^ making process is illustrated in a flow dfagramland some of the 
basic terminology is defined. CThe report describes quality 
control standards in the brick industry, charatteristics of glass, 
recovery products, and by-products obtained from cullet 
(crushed clean glass) and methods used tq^Jract them. Ef- 
fect of the use of waste glass bnjthe brickmalking process are 
reported. Also discussed -aTTr-TFii effects of certain contaminants 
in brickmaking, basic stftps in processing glas^s for brickmaking, 
and specific glass-rich fractions. It is concluded that products 
obtained from cullet recovery could be utilized in brickmaking 
only If a series of favorable circumstances, outlined in this 
report, occur. , ] 

i 
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Technological Barriers to the Reuse of Aluminum Recovered from * 
Municipal Refuse, Technical Report 
Natibnal Center for Resource Recovery, Inc 
Duck^tt EJ ' 

Mcc^/oA^^L... APR7513864 
NSF/RA.790147 PB300436/NKS 

The recovery of aluminum from municipal solid wastes (MSW) 
IS examined. Since organic *bontaminants are present in re- 
covered aluminum, and since the mixing of aluminum ahd other 
non-magnetic metal alloys found in MSW are potential barriers 
to the use of . recovered aluminum, these problems and the 
methods available to overcome them are ^presented . Several 
techniques for re-covering aluminum from MSW are described. 

, These include the principle of eddy current separation (both 

wet and dry methods),- dense media separation, jigging, and ' 
• electrostatic separations., A table is presented which lists 
types of aluminum alloys and other alloys according to'classifl- 
catron and usage. Another table outlines specifications used 
as a basis for judging the quality of aluminum recOvSred from 

. U.S. plants. Thermal processing of aluminum scrap is discussed, 
Based on reported experiences to date, it is indicated that 
methods are presently available to overcome poteritial technolo- 
gical problems in the recovery of aluminum from/)ixed alloys 
and organic, corttaminants. 
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980. %H - A Computer Program for Generating Far-Field Tangential Time 

Histories For Point Earthquake Sources. 

Saint Louis. University, Department of Earth and Atmospheric 
Sci^ces 

Herrmann RB, Wang CY 

January 1979 116p ENV782t)875 

NSF/RA-790035 - " ' ' PB296455/NKS 

I ' 

A computer program is presented for the^ computation of far- 
ffeld tangential time hi-stories due to point earthquake sources. 
The program provides accurate results for frequencies of 0-10 
Hz and for receiver "distances from one source depth to 500 
kilometers. Comparisons are made witi) an independent half- 
space solution to test the validity of the far-field assumption 
in representing^dtime histories — A pac4<age of four computer 
programs is given: SHSPEC yields Fourier spectra on the 
surface of a multi-layered mediufri at a specified distance from 
the point dislocatitfn earthquake sourc^; jsHVEL combines the 
output of SHSPEC with $ predetermined V'ource pulse to gener- 
ate velocity time histories; DSVLAC uses' the output of SHVEL ' 
to generate displacement, velocity and acceleration time histo"--. 
ries; and SDSVSA use| the oy^put of DSVLAC to. compute and 
. tabulate the response spectra of each time history. 

981. Simple Shear Behavior of Fine Grained Soils Subjected/to Earth-. 

quake and Other Repeated Loading, Final Repor*t 

Rensselaer Polytechnic Institute, Department of Civil Engineering 

Zimmie TP, Floess CHL 

March 1979 ' 1400 ' P"FR7614220 

NSF/RA-790094 I f , . PB298123/NKS 

( '■ / 

This report contains- tl>e results of a laboratory investigaton on 
the behavidf* of fine grained soils subjected to repeated loads. 
Emphasis was placed on high strain level repetitive loadling such 
as that caused by earthquakes and storm waves. ConsoMdated 
constant volume (CCV) tests we^re performed using a Norwegian 
Geot«chnical Institute (NGI) direct simple shear d^Jce. The 
NGI device has been modified for cyclic loading capabilities*^ , . 
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Because the in-situ structure of cohesive soils is an important 
./ parameter in determining tH^lr behavjor, only natural undisr 

^jurbed soil samples were tested. These included a Gulf of , 
AlasKa maripe clay from the Copper River prodelta and Concord 
Blue 'Clay. Test .data on the Gulf of Alaska clay includes- lateral 
stress measurements. These were made by using calibrated re- 
inforced rubber membranes. The additional information prQVided 
by the lateral stress measurements adds cdhsiderably to the 
. knowledge of the stress conditions existing in the sample. This 
. aids in the interpretation of test results. Included in this 
» report is a literature review, a discussion pf the stress condi- 

tions existing in direct pimple shear samples, a description of 
equipment and testing ' procedures, and the Presentation of test 
results. . ' 

98^. Analyti^ethod for Strong Motion Studies, in Layered Media 
. Princeton Univer^sity, Department of Civil Engineering 
Engin H, Askar A, Cakmak AS 
^ June 1979 . 66p . . 'PFR7620027 

NS^/RA-790128 , / , . PB301T16/NKS 

An -analytic method is presented for calculating strong motion 
spectra an<3 the response to arbitrary input in ^ayergd media. 
The method is based on the removal of secular terms at reso- ' 
nance of the equations with polynomial Jinearity. Through a 
convenient- parametrizat'ion ^f the frequency, the procedure^ 
allows one to deal with linear equations and permits the exten- ' 
sion of the method to multilayer systems by the use .of transfer 
' matrices. Competitive analytical methods lead^o nonlinear 
algebraic equations for the amplitudes of oscillation and are 
un^ractable in multilayer systems. This method is. applied t0| 
wave amplification studies in geotechnical engineering. The 
scheme is based on a method appropriate for non;^*ear pheno- 
mena, and the come.utational task remains at-4h«^rder of that 
of the linear analyses. ' The report includes the computer 
program, references, and figures. 

I Design . / 
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^83. Development of a Mathematical Model to Predict the Flexural * 
Response of Reinforced Concrete Beams to C-yclic Loads, Using c 
Systerr^ Identification (EERC-79/02) ^ ' 

University of California, Earthquake Engineering Research Center 
Stanton JF, McNiven HD 

January 1979 ^ 206p ' - ENV7604262 

NSF/RA-790056 ^ PB295875/NKS 

I 

\ 

This report describes the development of a mathematical model 
to' predict the flexural response of reinforced concrete beam& 
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to cyclic loads. The objective Is to take the first step towards 
the construction of a model which will predict accurately the 
nonlinear response of reinforced concrete framed 'Structures 
/ when they are subjected to dynarnic loads such as seismic dis- 
turbances. The m/odel is constructed using system identifica- 
tion. The process consists of selecting a form for the imodel, 
and then using suitable mathematical techniqCies to adjust 'the 
^numerical coefficients- within it so that it reproduces as closely.. 
. as possible^the resgjts of e><perimehts . The first essential is 
to understand the physical behavior to be reproduced. The 
res|!)bnse of reinforced concrete members to large cyclic loads 
is non[inear and inelastic and \t changes throu^Jhout the history 
of the load. Because it is so complicated, the physical behavior 
of the material and mechanics which underlie it are investigated 
in considerable detail . / A model form is then selected which 
divides thej member into hypothetical layers. The material in 
^ ' each layer obeys an appropriate'nonlineah constitutive law and 
the nunrtiber forces are derived by integration across the cross 
section. The individual model which describes the steel beha- 
vior was developed especially for the purpose and is of parti- 
cular interest. . * 

« 
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Mathematical Model of Masonry for Predicting Its^ Linear Seismic* 

Response Characteristics (EERC-79A)4') * 

University of California; Earthquake Engineering Research Center 
-Mengi Y; McNiven HD ^ - 

* February 1979 115p / ENV7604265 

NSF/RA-790069 ' ^^PB298266/NKS 

Thi^ report Is devoted to developing a mathematical model for 
masonry which could be u^ed to derive the elastic stress field, 
in a wall or pier, wfien either is subjected to seismic loads. 
Be(;ause niasonry is made of two materials^ and because its 
geometry is so complicated it is necessary, In studying stress 
fields that could arise; to replace the composite material by a 
homogeneous one/ The model material must display the samd 
constitutive characteristics as the prototype and mqst have the 
sahie wave dispersive properties. It is the mathematical model 
of • such a homogeneious material that is developed In this report. 
The development is made in three steps. In the first, a gener- 
al thebry It constructed for two phase materials. ^ The method 
employed here uses the theory of mixtures applied to a two 
phasJi material in ^hich the phases reflect a periodic structure 
apd Tn which'each phase is linearly elastic. The second step 
is to adapt the general theory to a particular geometry. The 
periodic material that was chosen Is made of alternate plane 
. layers.' In the third phase the authors appraise the model by 
cbmparing t^e responses predicted by the model for a transient 
input with those observed experimentally. 



Seismic Vulnerability, Behavior and Design of Burled Pipelines, 
Final Report of Phase 1 Study, Technical Report 
Rensselaer Polj(^technlc Institute, Department of Civil 
Engineering / ' ■ 

Wang LR, O'Rfourke MJ, P4kul RR 

March' 1979 f 148p PFR7614884 

NSF/RA-790093 ^ . PB298269/NKS 

The seismic damage and response behavior of general buried 
'pipelines is presented and vulnerability evaluation aiT«k design 
< criterion ^ buried sim^ale p'iping systems are described\ The 
investigation foGuses on the "Simplified Analysis" and "Quasi- 
static Analysis" approaches for determining the axial strains 
and relative joint displacements/flotations due to seismic shaking. 
This is justified by observations that the axial strains are pre- 
dominant and |he effects of pipeline inertia forces are negligibFe. 
To veri'fy the assumptions and limitations ^in the analyses, the 
ground motion characteristics of the San Fernando Earthquake 
vyere studied in detail. To fulfill the analysis requirements, the 
related soil parameters are discussed. To evaluate the seismic 
vulnerability/design of simple buried piping systems, a seismic 
risk analysis using data for Albany, New York is performed 
, and a failure criterion for buried water pipes is proposed. 

Rinally, a case study is performed for the Latham Water Distri- 
^- bulion System using these pr&Mdures. Based |n a paramMric 
study, the seismic responses of buried piping systgms were 
found to be influenced by the physical properties of pipe§ and \ 
joints, geotechnical properties at the site, and the seismological 
parameters of the geographical regiot). 



Hysteretic Behavior of Lightweight Reinforced Concrete Beam-Column 
Subassemblages ( EERC-79/01 ) 

University of California at Berkeley, Earthquake Engineering 
Research Center 

Forzani B, Popov EP, Bertero VV - ' 

April 1979 ^ llOp ENV7604263 

NSF/RA-790121 ^ PB298267/NKS 

This paper describes an expel^mental investigatiofi into the 
behavibr of interior' beam-column joints of a ductile moment- 
resisting ^ram^ constructed of lightweight aggregate concrete. 
Emphasis Is placed on the effects of bond deterioration in the 
joint region. Results of experiments car*ried out on two light- 
weight R/C specimens ^are compared with similar experiments on 
specimens constructed of normal weight concrete. ^Comparison 
reveals a similar performance when the specimens are subjected 
to monotonically increasing lateral. iCads, but a considerably 
poorer performance of the lightweight specimens when subjected 
to cyclic loading similar to that which can be expected from 
severe seismic excitations. Recomrpendations are given for 
improving observed behavior* and for further research. 
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Linear and Nonlinear Earthquake Responses of Simple Torsionally 

Coupled Systems (EERC-79/03) ' ' 

.University .of California at Berkeley, Earthquake Engineering 
Research Center 

' Kan CL, Chopra AK 

February 19.79 I20p ^ENV7604264 

r^fSF/RA,^90122 PB298262/NKS 

The effects of torsional coupling on the earthquake' response of 
simple one-story structures in both elastic and inelastic ranges 
of behavior are analyzed. The -structures considered are sym- 
metrical abouttone principal axis of resistance, resulting in 
coupling only between lateral displacement along the perpendi- 
cular principal axis and the torsional displacement. Torsional 
coupling arising only from eccentricity -between centers of mass 
and elastic resistance is considered. Systems with several re- 
sisting elements, columns and walls are ideali2ed by a single- 
element model. Responses of such a model to a selected earth- 

' quake ground motion are presented, for a wide range of the 
basic structural parameters. The results presented include 
maximurp deformations of individuall cpiumns. It is %hown that 
the inelastic response is affected ,t>y<, torsional coupling to gen- 
erally a lesser degree than elastic 'response. Procedures for 

•estimating, to a useful degree of approximation, the maximum 
responses of elastic and inelastic systems from the correspond- 
ing response spectra and the maximum deformations of indi- 
vidual columns from the displacements at the center of mass 
are presented. 



Strengthening oT Reinforced Concrete Columns for^iEarthquake 
Resistance, Final Report 

Georgia Institute of Technology, School of Civil Engineering 
Kahn LF 

Jtine 1979 gyp ENG7706478 

NSF/RA-790133 PB30098'2/NKS 

• Several methods of strengthening reinforced concrete columns 
to improve their seismic resistance are described. Four iden- 
tical lO-inch- concrete cofumns were constructed using No. 7 
bars and 6400 psi concrete. Their design included no special 
transverse reinforcement for earthquake resistance. Three of 
the columns were strengtherT»d--gxternally using various tech- 
niques^ in order to improve their shear resistance and' ductility. 
All foijr columns were tested under static reversed cycle de- ' 
flections of increasing magnitude and with a constant axial load 
^, of 80,000 pounds. The unstrengthened column collapsed when 
the lateral deflection , was about twice the deflection, causing 
yield of the tension steel. The three strengthjBned, columns re- 
sponded nearly identically and ^^esisted three reversed cycles at 
four times, the yield deflection with little deterioration. Based 
Dn.the test results and Ihe ease of construction, it was con- 
cluded that U-clamp and>^anding techniques s+iow great promise 
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in prck/iding low cost, fiasy-to-construct methods for improving 
the ductibility and earthquake^resistance of existing reinforced' 
concrete columns,,- * - , / 




System Identification of Tall Vibratin^tructures, Final -Report- 
University of Hawaii, Department of Civil EngijM^ering - 
Taoka GT " 

July 1979" . , I24p, ENV7516926 

NSF/RA-790173 • erB301064/NKS 

■ . ■ J ■ 

Reported is an investigation of the comfiarative accuracy of four 
different sysfem identification methods for estimating frequency 
and damping parameters from Jdentical ambient vibration records 
Qf taM structures. - Ambient Vibration responses under natural 
wind conditions of five tall structures in Tokyo and Yokohama 
were recorded. The ambient data thus obtained were analyzed 
by four system idenlfification ru^thods: filtered correlation, 
spectral moments, spectral density, and two-stage least square. 
Factors that greatly affect the values of parameter estimates 
obtained from the ambient vibration record are record length, 
signal-noise ratio in the record, filter shape, and filter cutoff 
(^.bandwidth. -The filtered correlogram method was easy to pro- 
gram and generally produced reasonable accurate vibrational 
^ parameter estimates., The spectr^al moments method was also 
easy to program and produced parameter estimates consistent 
-with those of the filter qprrelogranj m^hod. Spectral density 
estimates are consonant with those f rom^ the other two methods. 
The two-stage least square method requires* greater effort in 
programming and in analyzing data than the filtered correlogram 
or spectral moments methods. Building pictures, equations, 
data, graphs, and references are included. * » 
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Role of California Community Colleges in Disseminating Ear>thquake 
► Hazard Mitigation' Information, Final Report 

Appliedi Engineering Resources, IrUfc. 

Bar to I J . 

May 1979 49p . 79SP0333 

NSF/RA-p^105 •PB29942-1/NKS 

This study shows the need of various community sectors for 
hazard mitigation information and the feasibility of usfng' com- 
munity colleges for that purpoiBe. ,^The foHowihg steps are 
recommended for carrying out this program: (1<the develop- 
ment of appropriate plans for program implemenUailon, incl.u6lng 
the ^election of the most promising dl8Sim|natlo;i methodologies, 
. deternrji natron of the number and locations of ofie or, more pilot 



demonstration projects; and arrangements for , scheduling; staff- 
ing, and funding these projects; (2) the development of dis- 
seminatiori toolS; particularly course modules for Instructbrs' 
use, including geology courses and engineeriog/tfechnical and 
political science curricula; (3) the definition^nd formulation 
f of techniques for evaluating the effectiveness of hazard mitiga- ^ 
tion information transfer efforts^ including assessment methods 
varying from subjective types Such as participant* responses 
via ^questionnaires and interviews; and peer reviews ; to quan- 
titative evaluations of a statistical nature; and (4) planning for 
the expansion of theo scope of the material covered and its 
geographical area of appMcation, The lessons learned in de- / - 
veloping earthquake hazard materialjwould be applied to other 
natural hazards. Platis also would be -made for the logical and 
feasible expansion of successful pilot demonstration projects to 
statewide and regional levels. 

Alternative Biological Sources of Materials 



991. Integrated Approach to the Conversion of Lignocellulose from VVood 

rinto Useful ChemicalS; Intenm Progress Report (July 1; 1978 - 
December 31; 1978) , ^ 

North Carolina State University ;»» Department of Wopd and Paper 
Science 

Goldstein IS . \ . ' 

1979 . 33p PFR7\l2243 

* NSF/RA-790168 PB301059/N}<S 

A study is made of the conversion of the, wood components 
(hemicelluloseS; cellulose; apd lignin) from low^quality southern 
hardwoods to useful j:hemicals in a systematic /ntegrated manner. 
Specific objectives include prehydrolysis of;bKe hemicelluloses 
for optimum conversion to sugarS; hydrol^is of cellulose to 
glucose with strong hydrochloric acid; conversion of lignin resi- 
dues/lo low molecular weight phenolic .aompounds and preMminary 
pr^pcess design of an integrated wood x^Siemicals plant. Findings 
^r^: (1) The analytical method developed for soluble sugar 
hydrolysis; products by HPLC; although precise and stable, with 
purV sugar standarqjs> was found to be subject to. rapid column 
deterioration and IcSss of precision using actual wood hydroly- 
zates. (2) A chang^e in procedure to a more stable column sys- 
• tern has been made. (3) Studies of the prehydrolysis of sweet- 

gum wood with 20 per cent and 30 per cent hydrochloric acid at 
moderate temperatures have been carried out- (4) The conver- 
sion of the lignin residue from strong HCL hydrolysis, to low 
molecular weight organic soluble materials is brought about by 
hydrolysis with acid catalyzed organic solvent-water mixtures. 
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Assessment of Bactei»ia for Lignocellulose Transformatibns, F^inal 
Progress Report I 
University of Minnesota ' ~ . 

Crawford RL . . 



March. 1979 
NSF/RA-790169 



38p 



AER7622254 
PB301032/NKS 



Procedures have been developed and imprdved for the identifi- 
cation of eubacterja that are- 9f potential valtie for llgnoqellulose 
bioconversion processes. A collection is assembled of eubacteria 
that is of potential value for bioconversion of lignocelluloses to 
useful industrial products. It was found that, generally, it is 
difficult to isolate pure cultures of eubacteria that are efficient 
degraders of lignln. Approximately 50 eubacteria wier^ isolated 
using various enrichments procedures. Of the$e 50 'pure cul- 
tures, only a few have shown an appreciable ability to decom- 
pose the lignin In natural lignocellulose. • 
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993. Summary of Awards, Fiscal Year 1978, Probfem Fotused Research 
. .Appiications CNSF 79-8) 

National Science Foundation •. " 
1979 , 'l24p 

NSF/RA-790106 PB2994^/NKS 

, The goal of the Problem- Focused Research Applications Division 
is to apply scientific and technological capabilities to selected 
problems of critical national importance in those instances where 
the absence of such application is clearly a barrier to problem 
clarification or resolution. In fiscal year 1978 the Division had 
four major prograoT elements: alternative bio|ogical sources of 
materials; chemical threats tg man and the environment; com- 
munity water management; and earthquake hazards mitigation. 
This nummary is Organized by these major program?. Proposals 
were selected for feward on the basis of peer review by the 
scientific and user communities to ensure the scientific merit of 
the research and its relevance to program objectives and user 
needs. A descriptiori of the research problem and its signifi- 
cance is provided for each award.- 



994, Recent Awar^p, January-March 1979 (NSF 79-25) 
National Sqienc^ Foundation 
March 1979 iJI^ 
NSF/RA-790118 ' 



PB299422/NKS 



Each of "^he following program areas of the Division oi Problem- 
Focused Research Applications is described: alternative biolog- 
ical sources of materials;, chemical threats to man and the 
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environment; community water management; earthquake hazards^ 
mitigation; human nutrition; and science and tecbnology Ito aid 
the physically handicapped. The presentation format Includes 
the title of the specific grant; the -name and mfiiHng address of, 
the principal investigatqr, the institution conducting the re- 
search, the award number, and a detailed summary of the 
project. Persons wishing to obtain information on project find- 
ings, including project reports, monographs, journal articles, 
technical reports, and other relevant materials, should write to 
the principal investigator at the grantee institution to determine 
what infortnation is availabTe and at what cost> if any, it may 
be obtained. * 
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Overall City Technology Process, Final Report ' 
Seattle, City of, Office of Management and Budget . 
Jhaveri AG, Jones C > 
April 1979 3ip . / ^ ISP7811664 

NSF/RA-790079 . , PB301109/NKS 

The "Overall City Technology Process" (OCTP) intends to bring 
state-of-the-art science and technology to bear on City problems 
and to integrateflthe technology transfer pVocess into the City's 
regular decision-making process^ First year achievements in- 
eluded the integration of the technolQgvft*»e»«ment and applica-- 
tion procfess into the City's. Annual BudSet pro^ss and the 
involvement of significant City staff in technology Assessment, ■ 
priority se^ng, and application activities. Second year objec- 

, tPVes were tb follow through on previous specific projects and 
to concentrate^ the application of innovative technology In two 

v specific areas:\ mi^nicipal energy conservation and program 
performance me^Urement. These are among, the City's high 
priority managem^it initiatives. Seattle's two-year experience - 
with the OCTP PrbJect revealed that: (1) technology improve- 
ment proposals must\match the City'4' general policy and budget 
priorities; (2) review\pf these proposals must be integratec( with 
• the existing decision -making process,-^ (3) collection and dissemi- 
nation of techhology infdr^mation should be centralized within the 
City; (4) the national com>nunicatlon network regarding Innova- 
tive technology is ineffective at the local level; and (5) the City 
of Seattle has benefited from\he implementation of the OCTP 
propect. ^ 
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Legislative Scientific and TechnQlogica)^ Advisory Committees to the 
Governor and the General As$embly/bf Virginia, 1979, Report, 
Hou^« Document No;' 15 * - " ' 

Commonwealth of Virginia, Division of Purchases and SuppiV \ 
1979 '74p . ISP7725863 \ 

NSF/RA-790061 o ! PB295512/NK'S 

The State of Virginia's need for transferring science and tech- 
nolpgy,(S&T) information into the legislative process is exam- 
ined. The thrust of this report is that state legislatures are 
showiing new vitality in assertinf^ tHimselves as primary policy 
making bodies. Three reasons cited for this change are: 
state legislatures reapportionnrj^ent which has created mor,e com- 
plex problems and solutions; new federalism which requires 

, . states to manage Federal programs and to^isperse Federal • 
monies for this purpose; and' recognition that uniform national 
problems approaches to problem solutions seldom protel^ce the . 
best programs on a local basis. The proposed S&T information 
transfer capability in Virginia is outlined according \o organi- 
zation, functions, personnel requirements, funding, implemen- 
tation, and fundmg impact. S&T information needs in the 
Virginia General ^Assembly; S&T information dissemination 
mechanism; role of S&T Advisory Cgmmittee; and institution of 
S&T Office are examined. jThe appendices include 1976-1578 ' 
bills, resolutions, and joinf resolutions; 1976-1978 legislation 
categorized; a survey pf the General Assembly; legislation/uni- 

* versity S&T Information Transfer Interface; and^ House Joipt 
Resolution No. 7 creating S&T AdvFsory Committee allocatii 
funds. 




Information as„ Source and Res^ource: An Information Processing 
System for NeiV Mexico 

New Mexico State University ^ 
Welsh MM 

March 1979 69p: ISP7804617 

NSF/RA-790077 . PB297735/NKS 

* 

in order to enable state legislatures to obtain access to objec- 
tive information involving' science, engineering, and technology, 
42 states were allotted funds to determine the best means of 
making such information available to all members of tJhtir legis- 
latures. In New Mexico, the study grant was used to dfevelop 
an information processing modtfl that would provide a linkage 
between the science and teuchnology needs of elected represent- 
atives/legislative committees and theirt staff; and the science 
and technology communities both within and outside New Mexico, 
This report summarizes the project fin<JJngs and presents its . 
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^recommendations. ^ The five basic tasks-of th^ project are out- 
lined and the steps, taken to execute them are presented.. In- ' 
eluded are an analysis of legislation'; legislative information .'^ 
sources; sources of science, engineering and tectfnology' infor- 
mation; /design of the ipforrrwtion , processing model; and evalu- 
* ation of ythe Information processing model. A questionnaire 
, desigmed for state legislators ar)d-their cpmmittees, information 
processing models, and progress and summary reports constitute 
the iippendices,. \ . . 



Development of a -Science and Tec,hnol6gy Informatio'n System 
Oklahoma Legislative' Council 

Johnson JK,' Ivy'L . » . ' 

March 1979 , i06p - •ISP7725887 

NSI:rR A -790078 « . PB29^592/NKS • 

^ The activities of the Oklahoma Legislative Council to establish ' 
capabilities in the area of .systematic transfer of scientific and 
technical information' are described. OklahonJia isVneof 42 
states involved in the State) Science Engineering, and 'Technol- 
ogy (SSET) program initiated to provide state policy makers 
with much of tlie^best technical information pQssible to be used 
m the decision (Tiaking process. The survey technique is used 
to obtain evaluations from a ..random sample of the legislature 
to assess its evaluation of the information resources available 
to them. Both needs and resource assessments are* presented 
and include a serie&-of models describing several types of in- 
•forrtiation for the purpose W evaluation, a resource*directory, 
flow charts, and an organizational chart. Quistionnaires for 
needs assessment and resource assessment .are contamed in the ■ 
appendices. , ^ » 



99^., R?roviding Science and Technology Resource Capability for the 
., ^ MQpta>i« LegislatKre, /Final Report . . • 

Monitana State Xegislatu re, EnvironmentahQuality Council 
^ Carmody TD, Hdrbrecht GW ' , . 

March 1979 " < ,30p ' • \ ISP7725873 

NSF/RA-790091 ' PB29,8961/NKS 

/\ proposed mechanism to* provide science and technology infor- 
mation capabilities to the Montana L^gisl-ature is-^d^str'ibed. 
. The Montaha Legislature meets for 90 days every othet* year, 
^ and all billsM^eept taxation and appropriations must "fiass to 
' the opposit«rch^berj.efore the 45th day. With Sw©h a "con- 

centrated, brief UefSoipj, if Is Imperative tW-legrslators^ ' 
. for information dh various . issiies Including sclence\and tech- 
. , ndlogy recelje a ^-esponse within- thfee days. In tire past, 

legislators Mceiv/d their scientific and technological information- 
from various sources of indeterminate quant^t^^d cfuallty. 
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Current issues in the arpas of greatest legislative concern are 
waiter resources, energy, strip mining, water polluticfh, recla- 
mation and lan|d management. After studying legislators^ 
rei^nses and systems used by other states this ^report rfecom- 
mended- that the function of providing science and technology 
capability be assigned to the staff of the* Environmental Quality 
^ Council. Ancillary supportive measures 'include liaison w(th the 
* university system In Montana, other state legislatures and the 
State Library r At) appendix summarizes projects conducted by 
the Environmental j<5uality CofOnc;!!. ' 

Science' Staff Services M the Illinois Legislative Council, 1979 Report 
to the General Ass^Wy^,. Catalog of Services, Identification of 
Needs, Improvemient .^f^ifi^^^^ and Technql-/ 

" ogy Project * 
Illinois Legislative 

Cetera MM, Ahlen JW'i^^^'j^^^^^ ML, et al 

April 1979 - ':;}i:^^'^i84p • ISP7802503 

, NSF/RA-790097 H"' ' PB301161/NKS 



♦A Study on ways bf-impVoving the science, engineering and 
' technology "(SET) capabilities of the Illinois General Assembly 
(IGA) is rSpfrted fn the form of a planning dbcgment. ^ Spjecific 
"areas related to legislative SET. needs, services,- and resources 
are identified and^investigatecj. before undertaking an improve- 
ment plan. Routing research, a catalog of special projects. In- 
. terviews^" with legislators, alternate SET sources, other state 
legislative SET services and proposed activities, and the plan- 
ning of state SET services constitute the topic organization of 
this report. An analysis Is made of hundreds of requests to 
which the science staff has routinely responded. Specific proj- 
ects, described^in the catal<^ section, include science intern-' 
ships, contracted studies, seminars, workshops^ and university 
participation. Alternate SET services include services other 
than those that are available froTn thd IGA. Finally, realistic 
irtiprdvements are considered based on the assumption that 
Federal funds' for implementation will not be available. 
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Science in the Statehouse, Fihal 'Report of the State-Science, 

Engineering and Technology Project for Maine 

University of Maine at Orono, Social Science Research Institute 
f Pease AG ^ * 

. February 1979 ' , : 191p . ^ ISP7802504 

NSF/RA-79p098^ > PB300392/NKS 

In reispdnse to the growing number of scientific and technolo- 
gical questions occurring in state government policy making and 
program. d«velopment, a study group Investigates ways in 'which 
Maine state government could Increase its us6 of the scientific 
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and technological resources th*t are available in th^State. 
Extensive interviews were conducted in both the leJPslative' and 
executive branches of Maine state government. The 108th 
Legislature was surveyed with a questionnaire evoking a 70 ^ 
percent response rate. Case studies of 15 bills introduced irtto 
the 108th Legislature involved substantial science and/or tech- 
• • nological (S&T) questions. Finally^ the 'primary S&T resources 
readily accessible within the state were inventoried.-* The inves- 
tigation found little indication that scientific and technological 
information plays a unique role in the informatioif needs of pub- 
, lie policy mal<ing in .IVIaine state government. The needi and 
problems associated with applying S&T information to slate policy 
malting -'are similar to the fteeds and problems associated with 
r applyii^g all forms of specialized information to state government. 

1002. Development of a Science and Technology Information Systefil 

NebPaslo Legislative Council, Science and Technology Project 
oRodgers J, Pelster JIVI, Fisher S . . 

McLl?J^on.. ISP7803199 
NSF/RA-790111 PB300514/NKS 

The formation of a science and technology (S&t) information 
system -for the Nebraska legislature is reported. The project, 
which focuses on thie application of S&T to public policy, is 
Vie result of increased S&T related issues faced by the U.S. 

. Congress and state legislatures. A history and rpethOdology of 

• the project are described. Legislative information needs are 
Identified throug|;i the use of a survey of bill introductions, 
interviews with legislators, questionnaires oompleted by the 
research staff, and a survey of possible links with institutions 
of higher education. Methods of evaluation for "different types 
of expertise such as criteria used for employing interns and 
th^ use of computer applications are described. The application 

,^ . of the S&T project staff to' the Nati6nal Science Foundation to 

fund the S&T information system for the State of Nebraska is * 
contained in the report. Included in the appendices are an 
. ., outline of S&T related topics, a staff questionnaire, inierkfiews 

N with legislators, a survey of the S&T faculti^ and sample com- 
puter applications. ^ , , ♦ 

1003. Feasibility and Design of a Science and Technology Information 

System for the Arizona State Legislature ' 
Arizona State Legislature ^ 

Lewis WE, IVIoor WC, Chynow^th MA, et al - • ' 

\ 1979 . 79p ^ , ISP7804612 

NSf/RA-790113 PB298985/NKS 

.The activities of a project. tean\ from 'Arizona State^jJniver^ity 
(ASU) in pursuing the design and evaluation of alternate ways 
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to provide scientific and technical (S&T) information to the 
State Legislative of Arizona is presented* Formation of the 
project team, collection of information from state legislators, 
and specific project tasks are described. The tasks include 
an examination pf other states' experience, an assessment of 
ln-$tate S&T resources, the preparation of a resource catalog, 
the development of a range of options capable of ^plying S&T 
resources to the legislature policy formulation proceiSf lthe 
ranking of available options by criteria, the selection of optimal 
«il\:er|iatives for the legislat^jre, and the submission of a final 
report. A S4mmary of questionnaire responses and ASU^ and. 
legislative rankings^ are also provided. 

Feasibility and Design of a Science and Technology Information 
System for the Arizona LegisLature, Appendixes for Final Report 
•Arizona State |.egislature / 
Lewis WE, Moor WC, Chynoweth et al 

May 1979 . 190p ISP7804612 

(vJSF/RA-790114 ' PB299284/NKS 

This report, comprised of seventeen appendixes, is a separate 
document for the final report of the National ^Conference of 
State Legislatures (NCSL) on the feasibility and desjgn of a 
science and technology (S&T) information system^^ for the Arizona 
^ legislature. Included are a portion of the NCSL r(feport con- 
cerning alternative approaches to developing S&T capability; ^ 
NTIS Classification System categories; a questionnaire based on 
the COSATI Classification System; a cross index between 
COSATI and NTIS categories; exampks of industrial firm and 
university questionnaires; state and l^ederal agencies of Arizona; 
questionnaire letters; "contact person information" form; list of 
.responding organizations;^a blank coding sheet; and computer 
programs, ' . • ^ 



1005, State Agricultural Land Issues 
Council of State Governments 
Wilson LU 

August 1979 ' 82p^ 
NSF/RA-790347 



ISP7713698 



This publication presents a corhprehensive introduction lo agrh 
cultural land issues and related problem^--farmland preserva- 
tion, foreign investment, agricultural water |^roblems^ erosion, 
and other conc||rns. It attempts to bring these metters together 
into a single perspective* to stimulate thinking on state roleis and 
Vespohsibilities, jjyHesen! and prospective. Although Federal 
Impact on nation^ agricultural policy is inevitable, the author 
argues that "stales can and should be mor« activeily invglved in^ 
farm. Issues anp programs* Included, are discussions of trends / 
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prospective availability, soil and ' 
^ conditions; and the impact In farm sti 
^ competing demands for land and chanj 
terns, (state programs thaV deal with 
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in farm numbers and size, agricultural productivity, land supply. 
™^P.:°!?*^^L^® availability^ soil and water problems, rangeland 
^ . ,^ . structure and economics by 

iging land ownership pat- 

- — -, — ^ some of these issues are 

described to dem9nstrate that states ar4 resplndltig to agricul- 
■ tural issues. Also examined are the prbb'lems of harmonizing 
state with Federal activities including discussion of current at- 
tempts .by states and Federal agencies to achieve better inter- 
governmental working relationships in Such areas as rural 
development, rangeland planning, water management, and agri- 
cultural fand conservation. Finally, a summary is provided of 
the argument for an expanded state role in agricultural policy 
and- program management within the fy^amework of a state- 
Federal partnership. ' . " 

Note: Available from Council of State Governments, Iron Works 
Pike, Lexington, Kentucky 40578, $4.00. 



State Natural Resource Economics 

Council of State j$overnmen"ts ^ 
Chapman E 

NSF/RA-790348 " 'SP7718698 , 

The major tasks ofrthe project are to highlight the economic \ 
opportunities of resource development and focus attention on ' ^ 
the states' need to integrate natural resources issues In their 
economic development. This report describes the economic 
implications for the nation and the stated of international trends 
in raw materials prices and availability. It illustrates how state 
governments are integrally involved in decisions affecting natu- 
ral resource development by virtue or'their broad >esponsibili- • 
ties in such areas as environm^tal protectio^ energy, trans- 
portation, community development, water, and land use planning. 
Discussed in greater detail are "four Specific resources--fish, 
timber, grain, and coal. These resources were selected because 
every state has an interest in the production of one or more of 
them. They are vitally important locally, as well a^ internation- 
ally as sources of food, shelter, anfc fuel; and each faces 
^^^^9}P^ "larket circumstances which may affect its economic 
develcypment p6tential as well as its significance for the national 
' economy. ^ 

\- - i 
♦ Note: Available frpm Council of State Governrrjents, Iron Works ^ 

Pike, Lexington, Kentucky 49578, $4.00. ^ ' ^ 



Science and Technology Resources " 

^ 1007. FLC; Federal Laboratory Consortium ' 

• CADCOM . w 

Swerdloff AB ^ , 

1979 * 28p ISP7822221 

NSF/RA-790027 PB299420/NKS 

This bulletin is concerned with technology transfer, defined as 
the process by which science and technology are diffused 
^ throughout human activity. It illustrates how the five-year.-old 

Federal Laboratory Consortium fo^r Technology, has helped to 
- ^ foster scientific and technology exchange, , The historical devel- 

opment and groupings of the organizatibn are described and de- 
picted in a series of regional maps. With the use of large 
photographs accompanied by descriptions of particular instances 
where technology transfer has provAn beneficial, the agency's 
purpose and methods are made obviou#. Examples, are uses of 
medical innovations; the establishment of a task force for local 
governments adjusting to new tax legislation such as Proposition 
' 13; studies of stress-related problems; and transfer of military 
life-saving technology inventions. i Other examples of technology 
transfer^ are found in surgery, orthopedics, transportation, and • 
food preparation. Oregon is singled out as one state that has 
reaped economic benefits ^rom this effort. , 

1008. Transportation Needs, Report from a Workshop Considering P4:;ob- 
lems Identified by the Intergovernmental Science, Engineering^ 
and Te^nology Advisory Panel (Leesburg, Virginia, February 
1-3, 1979) ^ . ^ ' 

American Association for the Advancement of Science 
February 1979 184p ^ OPA7824464 

NSF/RA-790066 PB295992/NKS 

\ ^ I 
Critical prpbkms facir;)g state and local governments are, 
considered in this workshop report on trafisportation needs. 
The fbllowing problem areas are studied:- transit system pro-, 
ductivity; the integration of para^ansit and conventional 
transit, including small community mass transportation systems;^ 
and road &nd bridge construction Hlhd maintenance, including 
permanent winter repair materials! [One issue of general con- 
cern was diffusion of innovation ana its application. Recom- 
mendations f«r each of t\ik problem ,apeas are summarized, 'The 
appendices are comprised of agenda,/ Information on the l^ter- 
Governmental Science, Engineering, and Tecl>nology Advisory 
Papel (sfionsor of the worf^shop), and background papers*. 
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Fire Safety and Disaster Preparedness, Report from a Workshop 
Considering Problems Identified by the Aritergovernrhental Science, 
Engineering, and Technology Advisory Panel .(March 14-16, 1979) 
American Association for*the Advancement of Science 

Mc?/^.!^^L«. 28p ■ OPA7824464 

NSF/RA-790096 ' PB300467/MKS 

The Intergovernmental. Science, Engineering, and Technology 
Advisory Panel ( ISETAP) , created to increase involvement of 
state and local governments in Federal research and develop- 
ment policy, assessed the criticaf problems facing state and 
local governments. The task of thi.s workshop was to prepare 
reports that will discuss and arialyze the stated problem areas 
and their relationship to science and technology, characterize 
the state of research, note the areas where available research 
.,*^^e^^4io be adequate but dissemination of transfer mechanisms 
are rfqdired, and identify promising or needed areas for 'further 
research. Problem areas considered byWiis workshop were: 

(1) evaluation of fire preventions and suppression management; 

(2) - causes and prevention of injury and disability among fire- 
fighters; (3) public awareness of fire hazards; and (4) disaster 
preparation planning. Each of the working groups prepared a 
draft report that was reviewed in a plenary session by the entire 

' workshop membership. These reports xompt-ise the separate 
sections of this report. 
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1010. Appropriate Technology, West Coast Foruiti on Appropriate techno- 
logy (Tucson, Arizona, September 1978), Fi^al Report 
University of Arizona, Engineering Experiment Station . 
Foster KE, Caldwell RL, Triffet T, et al 

February 1979 . 58p \ ISP7822989 

, NSF/RA-790Q03 ^ * PB298986/NKS 

Summarized are the events of a West Co^st/^orum on Appro- 
priate Technology (AT). Participants were invited from 
Arizona, Southern California, Nevada, and Utah. The pyr- 
tpose of the forum' was to help plan a National Science Founda- 
. tion AT program by soliciting the views of representatives of 
the scientific and non-scientific" communrties, state and local 
^governments, small businesses, professional societies, andN 
.Individuals and citizens' groups with qxpprtise, experiencejor 
interest in AT. The goal identified is to provide scientific^ re- 
search support to promote successful performance of AT prbj- 
ects'including t^e provision of a scientific educational base as 
, well as an understanding of the societal and economic impacts" 

related to the adoption of AT. Objectives include the following: 
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(1) Facilitating dissemination of AT information as an educational 
tool; (2) Identifying through research those Economic and social 
impacts on design opportunities necessary for -reliable and ac- 
ceptable AT; (3) Expanding interaction between, research, scien- 
tists, user groups, and appl^opriate technologists; (4) Providing 
funding support and an alternative proposal review mechanism 
for*AT projects; (5). Encouraging AT credibility through a 
scientific research base; and (6) Encoi^raging participation of 
affected communities, AT researchers and user groups in the" 
proposal review process. Some of the predominant topic areas , 
identified for research include alternative energy sources, 
small-scale urban organic agriculture technology; alternative 
waste disposal" system^; and water conservation technology. 

t 

Southwest' Public Forufn on Ap^propriate Technology, Final Report, ^ 
Volumes 1-3 ' ^ ■ 

University of Texas "at San Antonio, College^of Business 
Furino A, Wadsworth RS, Rodriguez G Jr, et al 

December 1978 405p '^7.^.^c^,^ol^c^ 

NSF/RA-790005SET ^ " ^ PB300529S|T/NK5 

In addition to the general goals of the public forum to facilitate 
part-igipation by members of the public in the formulation, de- 
velopment, and conduct of Federal programs, th^ report outlines^ 
objectives specific to the National Science Foundation mandate / 
and southwest regions. An approach to insure the attainrnen^ 
of 'these objectives is presented. Included in a summary of the , 
procQKfdings are areas of Appropriate Technology (AT) applica- 
tions, ^^esearch Qpportunities in AT, and barriers to AT appli- 
. cations. Major .findings are described asitentative and sugges- 
' tive of cor^sideifation-for further research. They involve, the - 
identification of -appropriate technologists, value premlse.s, 
availability V information, communication among AT-related 
groups, financial suppx)rt, demonstration projects, and Federal 
' participation. A list of recommendations Is presented reflecting 
wh^t the gulhors perceivfe to be the more pressing issues re- 
garding the NSF contribution and support to AT. The states 
. participating in the forum are Arkansas, New Mexico, Louisiana, 
Texas, and Oklahoma. The appendices in Volumes 2 and 3 
include a small groups participation matrix composed of rtsearch 
processes to assist AT activities, : housing and community design, 
energy, agriculture and food suppiV/ health, education, environ- 
ment .find waste, economids^, social issues, business, and Industry 
Problem areas and researchable AT applications are ^onsjdered / 
for each of these topics. ' | 



1012. Southwell Public F©rum 'on Appropriale Technbtogy, Final f?eporl, 
. Volume 1, Summary • / \ 

University of Texas at San Antonio, Collie of Business \, 
Furino A, Wadsworlhr RS, Rodr^iguez G Jr, et al \ 
December 1978 6?^ / \ ISP7822990 

NSF/RAr790005, " / \ PB300530/NKS 



See entry 1011 for abstraqt. 
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1013. Soutl?»west Public Forum on Abpropriate Technology, Final, Report, 
Volurne 2, Proceedings / \ . 

University of Texas at San Antonio, College of Business; 
Furino A, Wadsworth RS, fj^odriguez .G Jr, et al 
December 1978 242p ' ISP7822990 A 

. N5F/RA-790005A ) P.B300531/Nk1l 

See ently 1011 for abstract. 

\ 

4. Southwest Public Forum oh Appropriate Technology, Final Report,/ 
Volume 3,, Appendixes ]^ 
University of Texas at S^n Antonio, College of Business 
Furino A, Wadsworth RS|, Rodriguez G Jr, et al 

96p' 1SP7822990 

PB300532/NKS 
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Dectember 1978 
MSF/RA-790005B 



See entry 1011 for abstract 



1015. Midwest Regional Ap{)ropriate Technology /torum^ Final Report and 
Proceedings (Indianapolis, October 1978)' 
Indianapolis Center, for Advanced Research 
Rogers E, Ross RL 

October 1978 ■ 69p . ' ISP7822993 

NSF/RA-790006. PB300405/NKS 

The planning and presentation of the Midwest Regional Forum 
. on Appropriate Technology are described and the suggestions 
. made by members of the public about the development of a 
program in appropriate technology are reported. Five' concur- 
rent workshops were conducted in the areas of alternative 
energy systems; f6od, putrition, and health; transportf tion; 
waste and recyclirig; and housing and urban «envir,onment. 
Results of the forum include the foUowing statements: LI) . 
Available evidence indicates that, a future role for NSF in i 
appropriate'^ technology /is acceptable to most of the forum par-/ 
ticipants; (2) When asKed to prioritize the general' areas of 
needed research in apptt)priate technology, respondents evi- 
denced major support for energy, agriculture, apd then the 
. % areas of transportation and waste recycling; (3) Foruf^ pafti- 

cipants most often preferred panticipation in th^ revie^v prto- 
|cess by appropriate technologists, technicians, and nohtechnical 
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Figure 1 . One conceptualization of the Structure of an NSF Appropriate Technology Program 
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people; and^ (4) Other slgnlfJcant result^ expressed views that 
public education concerning Appropriate technology Is of top 
priority,. 

1016. Southeastern Fprum on Appropriate Technology, Final, Report 

Georgia Institilte of Technology, Engineering Experiment Station' 
Tiller JS, Clifton DS, Cassanova RA 

April 1979 98p ^ ISP7822994 

• NSF/RA-790007." PB298796/NKS 

The forum on appropriate technology was designed to promote, 
receive, sumrrllrize, and eviluate public Input irito a potential 
National Science Foundation >(NSF) program in appropriate tech- 
nology. Specifically, the forum attempted to: (1) identify 
appropriate technology activiti^es In the Southeast; (2) recom- 
mend a set of 'possible governhnent activities to foster and guide 
f impfementation of apprppriate (technology' in the region; (3) iden- 

tify specific needs of appropriate technologists in the Southeast; 
and (4) provide a forum in which peop% interestid in appro- 
priate technology can interact and learn Vfrom one another. 
Specific appropriate technologies that participants believed had . 
the greatest potential for wide-spreacJ implementation were 
passive solar energy, cooperative conrmiunity projects, waterless 
:~ toilets, an AT extension service, active s^plar equipment, utili- 
' zation of local material and human resources in energy, resource 
recovery plants, conversion of biomass to' fuel, recycling centers, 
techniques for. passive and active space cooling photovoltaics, 
and marketing cooperatives for small , farms. In structuring a 
program'. of res^rch in appropriate technology, NSF should 
^ orient the above types of activities into program areas that re- 

flect ^the process and goal orientation of 'appropriate technology ' 
as well as the 'technology . Appendices include discussions of 
the specific inputs received from participants, and the prelim- 
inary results of a survey of appropriate technology activities in 
the Southeast. « ' 



1017. Tools for a Change, Proceedings of the Northeast Regional 
Appropriate Technology Forum (October 14, 1978) • 
University of Massachusetts, School of Bu9.iness Administration 
Horvitz C, Kahn R, Krzystofik A ) 
; ■ February 1979 209p ISP7822988 

NSF/RA-790009 . PB295518/NKS 

'The rapid growth of the U.S. from' cfn agrarian society to a j 
highly complex centralized society has created overdevelopment, 
excessive centralization, and the diminishing flexibility of the, 
individual. Recognition of these problems has led to studies 
for the purpose of recommending .innovative strategies for their 
resolutions." These proceedings are thp result of one of seven 
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meetings, held at various locations in the U..S., underttaken ^% 
^ , , part o\a vyider effort to prepare a progi^am plan in appropriiate 
* teqhnolp^yl The report fs a compilation of the views of citizens. 
• of' thii Northeast region which conveys a, prioritization of their 
conc^erns. Recommendations to NSF are summarize^^ in five areas: 
needs of the low and fixed income, program design and process' . 
> suggestions, and research in technical areas. Background, 
papers [jresent detailed insight into the proljlems and opportu- 
nities of many appropriate technology efforts. The appendices 
provide informational tools for pursuing the development of 
appropriate technology in the Northeast and^ elsewhere. 

1018. Appropriate Technology in the Pacifiq^ Northwesit; an Analysis of 
Regional AT Forum (University of Ofegon, September 1978) 
University of Oregon at Eugene, Experimental Center for the 
Advancement of Invention and Innovation 
Udell GG; Freeman A 
, January 1979 . .194p ISR7822991 

NSF/RA-790010 PB299792/NKS 

Appropriate Technology (ATI is composed of technologies which 
a^e snr\all or intermediate in scale, offer options for decentraliza- 
tion in relationship to the national njiar^et, and are in harmony 
with the local environment and loc^rtly available resources. It 
is a process of tect^nology design/ assessment,, and utilization 
and not a distinct set of ^technologies; In this report, four basic 
criteria are used to operati^nalize this definition: Renewable 
resources, scale, equity, and participatory democracy^. 'The 
attendees of the Forum wereAconcerned about the^ criteria the 
National Science Foundation would use to evaluate proposals and. 
the process by^ which proposals were reviewed and contracts / 
awarded. The suggestion was made that funded research should* | 
be cilrected towards the grassroots level wherever possible, in- -'^v/ 
eluding community organizations, anti-poverty groups, local AT jj 
gr6ups with h^ands-on experience, and groups with experience 
in integrated systems. Forum participants agreeJiPthat funding 
for AT projedts, should not be directed Solely toward the tradi- 
tional university and professional community. Another*major 
concern of" the participants had to do with the process by which 
pp'oposals are Evaluated. . The suggestion was made that, two 
pools of money.be set aside, one for large projects that are 
national In scope, and one for small ; regionally oriented projects. 
State-of-the-^rt presentations by panels of' experts, are included. 
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Chemical Threats to Man and the Envir onment 

. I - ' ' • 
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Immobilization of Hazardous Residuals By Encapsulation, Final 
Technical Report 

Washington State University, Department of Materials Science and 

Engineering and Department of Chemical Engineering 
Subramanian RV, Mahallngam R 

February 1979 212p ENV7606583 

NSF/RA-790046 PB296642/NKS 

Laboratory and pilot plant studies are reported which demon- 
strate the feasibility of encapsulating hazardous aqueous wastes 
in a water-extensible polyester matrix for land burial. Laboora- 
^.tory experiments were conducted to determine the leachabi'lity 
^f encapsulated wastes. Results indicate that the polyester 
matrix can be used safely to immobilize low-level radioactive' 
wastes. In addition, acceptable low levels of leachabillties can 
be achieved for solid wastes incorporated i.n the matrix. A 
polyester matrix is much npre efficient than cement or urea- 
formaldehyde polymers in containing wastes. A pilot plant was 
conducted to handle 15 g^l/hr liquid waste. Polymerization was 
readily controllable, andf process upsets were easiiY/fiandled . 
An economic evaluation of the polyester process a(hows it to be 
two-and-one-half times more expensive than- Its nearest compe- 
titor, the cement silicate process, the major cost item being, the 
polyester resin. It is anticipated that the polyester process 
will become a viable, if not the sole, process for immobilizing 
dangerous wastes for underground disposal. ' 

' • ■ 

Chemical Oxidation Processes in Aquatic Systeriis, Oxidation of 
Cumene, Pyridine, and ,p-Cresol • 

Stanford Research Institute Internationa], Physical. Organic 

Chemistry Department ^ 

Mill T, Hendry DG, Richardson H, et al 

April 1979 ^ 73p. ' ENV7611153 

NSFT^ A -790085 ^ PB298088/NKS 

A variety of observations point to the role of free-radical oxl- 
* dation- as an important process for transforr^ation of selected 
organic chemicals in aquatic systems. This study was carried 
out to provide experimental evj^dence for Ihe presence of free 
radicals such ad alkylperoxy (BO^-) and hydroxyl (HO.) in 
natural waters photolyzid in sunlfght and to calculate the aver- 
ajae_conc6nt rations of these, radlobls. Tha kinetics and products 
of oxidation of dilute solutions (A, 1 x 10- M) of cumene (CuH) 
and* pyridine by ROp. and^ HO. radicals in pure water were 
studied to establish 'the kinetic parameters needed^ to model 
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these processes and to evaluate thp concent^ations of radicals 
^ forrned in natural waters exposed to sunlight. Oxidation of 
. p-crespl (I^C) in pure water t>y ROp, radicaljw^as studied in 
* detail The principar products are lormed by coupling of R02T^ 

. ^ ;*and MePhO; radicals and by self-reaction of two-MePhO. radi- 
""cals. The kinetic behavior of PC over a thousand-fold change, 
in its concentration indicates that the rate constant fop reActionv 
of PC with ROp\ radical Is very high, possibly, 1 x 10 M- s- 
- and also Indicates that cage recombination of R.^ radicals from , 

an azo-init4ator i5 substantially higher in water than in organic 
. solvents. ' - ^^'i 

1021 .'"^Cadmium in an Aquatic Ecosystem; Final (j^eport^ A 
New York University Medical Center; I restitute or^nvironmental' 
Medicine . <, . 

Kneip TK; Hirshfield HI; O^Connor J;^ et.al 

June 1979 , 231p ^ AEN72^d3571 

NSF/RA-790099 . ^ PB300434/NKS 

The impact of serious cadmium-nickel contamination in an estua- 
' rine cpve-marsh' ecosystem was studied. The studies included 
deteri^ination of contaminant concentrations in water; sedimentS; 
and biota /over a period of years. The data were requfred to 
establish physical and food distributions of the contaminants^ 
and to provide the basis for the determination of pathways' and 
mechanisms which establish the§e distributions. The data sup- 
ported evaluations of possible effects op the biota; and also 
afforded the .means to establish the effects of dr^flging; which 
was carried out in an effort to rerViove the contaminated sedi- 
ments. Also determined was the toxicity pf the conrtaminants 
to organisms in the system and an evaluation of the potential., 
V impacts on the ecosystem as well as any hazard regarding 

human health. Laboratory and field studies were required to 
provide, the data n'ecessary for this effort. It wa6 found that 
f releases to the estuary; both observed and predicted; are . 

unlikely to affect the system; because of . the overwhelming 

% ^ volumes of water in the, river, and because of expected reab- 
sorption of any solubilized cadmium by the suspended solids in 

, the river v\?ater. Significant concentrations^i^f dissolved 

cadmium species are unlikely to occur for any length of time in 
this system. " 
^ . f . ' ) ^ . ■ ■ • 

■ ■ A, 

t(T22. Nitrate in Eff|uenls from Irrigated Lands, Final Report 

Oniyersity of C^'lfprnia at Riverside ** a 

Pratt PF, Biggar JW, Brdadbent, FE, et al v . 

. May 1979 806p . ENV7610283 PFR761 

- NSF/RA-790107 ^ , PB300582/NKS 

Capabilities _are developed to predict the agjounts and concentra- 
tions of N03 in* drainage waters that move through the root zope 



■[■ o*' irhgated^cH^lands' and become effluents in til© drains or th^t 
move by urj^aturated flow to the saturated zone. *The study of 
-: v tile cjrainage sought to determine concentrations and quantitie$ 
- . of N03 in tile drainage ^nd their relationships to soil, crop, 
■ fertilizer N inputs and time with respect to water applications. 
.* Fr^e drainage was studied to determine N03 concentrations in 
, the drainage water in the unsaturated zone between the root 
. . zone and th« sat^^rated zone or water tabl6. A simulation model 

>•;: • -.Was developed to predict volumes and N03 concentrations of ' 
■'• . drainage water for a growing Reason . The i^inetics of nitrogen 
'J • transfprmations' were studied tby measuring N ti^nsformations 
. from'^urea thro.ugh the oxidafivie process tojNOS and then bac[< 

:;t ^„ to 'gaseous forms by denitriffcaXion and testing i^inetic models of 
•f /^'^^se processes, In the study of physical-microbiological inter- 

. actions, soil physical and/or microbiplogical parameters which. 
{ .J.could be used to predict the denitrifkatfon potential of field 
' . .•: soils wer*e identitjed. An attempt was tijade' to detenrtiine the 
<, :;tv infl_uen.ce'Q/ soil Fhorphology and soil profile charactiris.ties oh 

V; leaching from th^e soihropt zb.i^e in" bench-mark soils. , 

i:-- /finally, an N balance was approximated for "the Santa Maria 

„ Valley based oh N inputs, crop rern6vals, feaching losses, and 
losses by denitrification. V . . \ * 

C omtftu n i t y. a te r [V)a n a ci emj&h t . V ' A 

• »V' ■ .».'■■ • ■ ■ ^ ,■■ 7- 

v"" •• f. - ■ " ■ ■' '. 

1 02 Health anditegal, ImplicatiQns of S^waga/SIgc^ge Composting, 

y Val;bme 1r Workshop f^eport. Volume de position P /- 

(Decemtifr 18-2(3, 1978, Harvard University), ' ° 

^^Inergyj/I^esourceis 'Co. /.^ " C - V % > 

7.Conn«?fy J, Ipste-in E^.; <Buymont. F-, et al ' " ' 

- ' February 1979 449p PFR7815878 V 

•> NSf/^RA'im^S g > \ , ^a:- * . >^ ' ^ Pi296566/NK^ - 

T+iis-;.r^port-:a hearth ri^.ks associated " 

\i with' the pfoduction, ;:distrl^ , 
•f sev?r^lge stg:dge,>^^^^ legal, institutional, ar^ci>hgi- ft 

ntfftring-i^^^ t^ -minirrllze such' risks. Volume 1 describes V 

tH^fe workshop/ At#nd9d; b^ 

;^oVernment^: r^^ >ft«id acidemia, It^ aims wer6" to (develop % 

,;;ji^''3cti^;ial gbfid«jl^c&rto.,€ommuni;tles^^^^^^ safe implementatioii '': 
.;.1)f cqj:irfpos1^ing vand' to ;detBrmih^^ spiiitiflc research needs, -.tl^e^ 
M"" cori(^lusionijfi, r^dommeHddt^ons, and|res©arch priopiities VvHi^h'^:^ 
■ f % efTi^gecl trom^'the.:, various discussions ^re summarized;! Vol y^^e 2 
3; cbiJ'.tains;'hine';pos1?:ioft' papers ;Whii;i:i adyresi the vissues.. ^*Pr^>; . 
•■t P^r?d tnefgy iRespurc^s^epmpalTny t^ERG^) stafF. members, h 
direct coll aboflhation W^th Vafjjqr^pViitte au^thof^ities, they pr.es^^ - 
;s3tate^9f-the'^.m Knov«f)ed(y!e iH::|ad(i^subiect ipea . /Thes^^^^^^^ 
. ^"/form ftVe iStasis fo/ discusijion .It the wq,r.ksh6fe 



Effect of Infrared Radiation on Compaction of Municipal Wastewater ** 
Sludges, 'Final Report 

, Georgia Institute of Technology, School of Civil Engineerings 
ITvgols RS, Havlicek SC, Poythress MH, et al 
1979 • 56p ENV7715086 

NSF/RA-790047 ^ , " '~ ' ^ PB298296/NKS 

This project concerns the study of an unusually strong inrrared- 
induged compaction of poorly settling sludges observed at Macon, 
Georgia's Rocky, Creek wastewater treatment facility. In at- 
tempting to study the phenomenon, (t was ihoted that the degree 
of settling induced by infrared radiatioh at Macon was not as 
pronounced as- it had been vn the past. In spite of this diffi- - 
culty, it was discovered that the phenomenon ha3*two compo- 
nents--that which is induced, b^ heat alone and that which is 
induced by the irradiation alone. Furthermore, the phenomenon 
is generally observed in poorly settling sludgis during the early 
stages of bulking. It is not present during the later stages of 
ordinary bulking when the overgrowth of filmentous organisms 
effectively t^locks compaction. Other finds were: (1) IR wave- 
lengtl% of 2^00-2300 cm' seemed to be the most effective; 
(2) Irradiated sludge, when resuspended, settled better than 
untreated, sludge; (3) Added polyelectrolytes vastly improved 
, settling regardless of irradiation; and (4) Lignosulfonate, a 
major constituent of pulpmill wastes, had little effect on the 
phenomenon. In spite of largely negative findings, the study 
did suggest that the usex)f low-cost Jnfrared radiation in the 
form of reflected solar energy might have a favorable effect 
upon the settling of activated sludges. Part of this' beneficial 
^ion would be due to the improved handling .characteristics 
caused by an increase in temperature. « y 

Wetlands for Tertiary Treatment, A Three Year Summary of Pilot 
Scale Operations at Houghton Lake / 
University of Michigan at Ann ArbOr,' School of Natural Resources 

'Kadlec RH, Tilfon DL,' Schwegler BR 

February .1979 , ^Q^p AEN7508855 

MSF/."RA-790P63 ^ PB295fe/NKS 

The process of wetland tertiary treatment of sewage treatment 
plant eff[uent was studied. The site was a peatland located at 
Houghton Lake, Mkhigan. The goal was to discharge 100,000 
gpd treated wastewater onto a' test plot measuring 40,000 square 
meters. This area was a scale up of 1000 over the earlier test' 
plots. Monitoring and research activity focused primarily on 
hydrology and water quality, with secondary ^mphasis on plants, 
soils, animals, al.gae, bacteria and viruses. Criteria for stop- 
ping effluent discharge were developed. This report covers the 
field'results related to the discharge of wastewater. The results 
indici^e that this method is an effective means of nutrient remo- 
val. All nitrogen and phosphorus were stored or removed within 



a five-afcre ^ea, at a discharge rat« of 100,000 gallons per day. 
The maximum) increasf in water dtpth was 15 cm at the center 
of a' single. pfoinl discharge. During the 1976 drought, the dis- 
charge created the only remaining surface water. VisuaJ^ effects 
were minimal. Coliform bacteria were present in both the dis- 
charge and jn the natural wetland in comparable numbers. No 
virus was transported to the wetland. Trie animal populations 
exhibited little response to the discharge. 
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Integration of Processes for Wastewater Residuals Management, 
Progress Report - ' 

Cornell University, School of Civil. and Envi-ronmlntal Engineering 
Dick Rl . . - ' 

March 1979 117p - • . ENV7722947 

NSF/RA-790064 PB296910/NKS 

Results of two major studies on faictors influencing intlegratio^^ 
.of sludge management facilities are reported. The first study 
concerned the effect of the mean cell residence time on the- 
settling and dewatering properties of activated'-^sludge. The 
second experimental study concerned the effect of electron 
r'adiation on the physical properties of sludge. These two sets 
of r^9,ults were then used as the basis for modifying a pre- 
viously developed computerized mathematical model for examin- 
irig the optimal integration of processes for sludge management. 
The "Iritegrated Sludge Management Program" in its modifl'ed 
form was used to assess the implications of the research rdsults 
regarding the integration of processes to achieve effective and 
economical management of sludges. To illustrate the utility of - 
the results, a comparison was made between process flow dia- 
grams involving sludge radiation and anaerobic digestion. The 
comparison was for wastewater treatment plants of varous capa- 
cities at which primary and secondary sludges are combined, ' 
• thickened, either radiated or digested, conditioned, dewatered, 
transported 20 miles, and applied to agricultural land. Overall 
costs for wastewater treatment and sludge management were 
quite Comparable fc^ wastewater treatment plants with capacities 
less than aboi4, 60 mgd. At larger plants anaerobic digestion 
was favored. Because anaerobic digestion produces energy and 
radiation uses it, risitiq ener^ prices will favor anaerobic 
^ • digestion.^ * 

. f 

Control of Heavy Metal Content of Municipal Wastewater Sludge 
Gurnham and Associates, Inc. 
Gurnham^CF, Rose BA, -Ritchie HR, et al 

April 1979 ' .. 153p ENV7704355 

lilSF/RA-790065 ^ .PB295917/NKS v 



While the major sources of h«av^ metals in muniaD&l sewage 
sludge 'i^re the wastewaters from metal finishing and similar 



industries that are discharged to publicly owned treatment 
works, the residential community Js alsq a significant source 
of heavy metals. The elimination '^f Industrial wastewaters 
would not completely remove any problem^ that mdy be caused 
by heavy metals. Metals examined in the wastewaters from two 
entirely residential ^areas within larger urban communities are: 
^ cadmium, mercury, zinc, nicket, chrpmium, copper, and lead. 

The concentrations found* were significant and in the rtfnges 
• reported in earlier literature: from 0.2 micrograms per liter 
. of mercury and 2 micrograms per liter of cadmium to over 200 
micrograms per liter of zinc (at one location). Eighty house- 
hold commodities were analyzed for their heavy metal content 
(not including foods which are well represented in existing 
literature), A crude m?terial balance was attempted for each 
of the seven heavy metals, using estimated quantities consumed 
of the analyzed commodities. With the exception of nickel, 
most of the balances were within a 2-to-1 range. This range 
is better than had been anticipated but further refinement is 
considered worthwhile. _ 



Wetland Utilization for Management of Community Wastewater, 
1978 Operations Summary, Houghton Lake Wetlands Treatment 
Project 

University of Michigan, Wetland Ecosystem Research GrOup / 
Kadlec RH ! 

March 1979 107p ENV7823868 

NSF/RA-790073 PB298308/NKS 



The Houghton Lake Wetland Treatment System was built aild 
p^aced in operation Suring the first six monthSl of 1978. Mr 
operation and maintenance plan was developed and the system 
operated successfujiy in the treatment of 65 million gallons of 
secondary wastewater in Summer 1978. Water quality improve- 
ment was achieved as predicted by prior field ind laboratory 
research and computer simulation. Major research areas are 
listed and results are qfven. The entire project is exactly on - 
schedule and is yielding the vital information necessary for the 
proper evaluation of this wastewater treatment alt^ernative. 
Water depths In the irrigation area vvere approximately 10-20 cm, 
with patches of deeper water in isolated depressions. NJtrogen 
and phosphorus removal yvas typically 90 per cent complete withir 
100 meters of the discharge. Chloride was mostly unaffected by 
passage through the wetlat'jd. Altered water chemistry persisted 
further down gradient in the deeper water areas. The water in 
the discharge area had recovered completely by mItl-October. 
No dramatic Ohanges in vegetation species domposition occurred 
in this first year, but plant growth and chJorophyll pontent 
were increased within 30 m pf the dischar^. No large changes 
occurred in yertejprate use, but there were alterations in inver- 
tebrate species composition and a^pundanci within 30 m tf the \ 
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discldkrge. Overall; the system was successful without unde* 
fie 



1029, High Energy Electron Radiation of Wastewater Liquid Residuals 

Massachusetts Institute of Technology 
* February 1979^ 74p ' ENV7710199 

NSF7RA-790074 ' . PB297593/NKS 

Work on the disinfection of municipal sludge by treatment with 
energized electrons is reported. High flow rate studies (up to 
70 GPM) at the Deer Island Wastewater Treatment Plan in Boston 
, and lab scale studies at the Massachusetts Institute of Technol- 
ogy provided- further microbiological, operational, and economic 
* information confirming the feasibility of the electron disinfection 

process. Extensive isurvival-dose studies indicatie that 400 * .* 

kilorads is an adequate disinfection dose for botj) raw and 
* ' anaerobically digested municipal j^ludges. Gram^negative bacte- 

ria including coliforms, salmonellae, and shig^lae are reduced 
to undetectable levels and viruses by one to two orders of 
magnitude by this dosage, which has also been shown to render 
the eggs of parasites non-infectious. The degradation of trace 
toxic* chemicals were studied in model systems ranging from pure 
water to pure lipid. PCBs and Monurdn, a pesticide of the urea 
type, were totally destroyed by l4ss than 50 kHof^ads in pure 
- ^ . » water^'. Hydroxyl radical attack,^ the primary mechanism of such 

degradation, was shown to*be severely inhibited by the addition 
of liDids although substantial degradation was still obtained at . 
400 Kilorads in aqueous models containing 0.5 percent lipid 
material- It is felt that further eKperimentation is needed to 
determine the degree to which water-dissolved toxic chemicals 
wopid be reduced by electron disinfection of effl-uent wastewater 
\. and liquid slu(jge, c ^ 

1030. Reuse of Municipal Wastewater by Volunteer Fresh-Water Wetlands, 

Interim Report (May 1978 to"March 1979) 
Williams & Works 

ApVil 1979 121p . ENV7820273 

NSF/RA-796090 . ■ , PB299262/NKS 

The municipal wastewater treatment system at Vermontville, 
Michigan, is studied to identify and evaluate any features of 
the wastewater-^Wetland complex that would make it or something 
like it a feasible alternative among economical wastewater treat- 
ment syliMrs for small communities. The systefTIri consists of two 
faGultati^rstalbHization poj^^ds of 10.9 acrts, fpltewed by four 
diked surface (flood) irrigation fields of 11.5 acres constructe]fl ' 
on silty-clayey soils. The system is located on a hill with the 
ponds uppermpst and the fields at (descending eleyations. Ap- 
» proaching the seventh year of operation, the flelcTB are nearly 
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overarown with volunteer emergent aquatic vegetation, mainly 
cattell. The Vermontvilie system was iVitended tc^provide 
• , phosfchqrus removal both by: harvesting of terrestrial grasses 
1 and /by soikwater contact, as wastewater seeps downward from 
the irritiation fields. .Essentially, the system is a «eepa*ge wet- 
land complex and very similar to a conventional flood irrigation 
facility. The vegetation and Relatively small surface overflow 
from the finalv^eld represent an established system in which to 
compare the^treatment aspects of seepage to lateral flow-through 
to potential nutrient ^-emovai and wildlife values aspects for the 
strictly voluntary wastewater wetland, and to the economics of 
- the system. • 

■ ■■■■ V, 
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1031. Contributions to the Foundations of Supply foR- Energy and 
Transportation: Concepts, Economics, and Technologies 
Resources for th^ Future 

Sawyer JW Jr * , - 
Uf,"=;iJ979 ' 224p AER7516163 

N5F/RA-790116 . . PB300541/NKS 

The energy problem and its possible effects on transportaAon' 
are addressed. The 'interaction between ^energy issues and 
policies^ and transportation issues and policies is emphasised. 
The development of the "energy crisis" and the necessary 
transition to new fenerj^ sources are discuss^ Topics 
covered include ei/ierg^resource reserves; theS^aracterlza- " 
tion of likely future pricing of energy resources; engineering 
and economic descriptions of actual and potential synfuel pro- 
cesses; energy as a transportation fuel and as a commodity to 
^ be transported ; de8Ci«iptions of tjhe energy and transportation 
models used; descriptions of the model runs and projections;/ 
impacts, emerging issues, and brief discussions of some of tile 
policy options open in both transportation and energy areas. 
Th6 appendix describes various forms, of unconventional energy 
technologies such as passive solar, wind power devices, geo- 
thermal energy, and fusion. 
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1032. Identification of Industrial Incentives to Develop Indian Jo|oba- 
Based Agro-Industries as' Influenced by Socioeconomic and Tec 

/ nological JmpactS; Annual Report V ^ 

University of Arizona; Office of Arid Land Studies ^ 

/ Foster KE, Brooks WH, Kas^ander HA, et al 

March 1979 321p ISP7704295 

NSF/RA-790016 . PB.301122/NKS 

An overview is provided of the accomplishments of independent 
analyses of the economic feasibility of develpping a joboba Indus'- 
try on the San Carlos Apache Indian Reservation, the economic 
return to the Tribe in the form of employment and revenue, the 
social acceptance of such an industry/ and the environmental 
consequences ottdevelopment. The ecortomic evaluation analyzes 
the costs, seed supply, employment, and Tevenue associated ^ 
with cultivating and harvesting jollbba seeds.. Concurrent! work 
has formulated alternatives for growth of the joboba industry 
within the social framework of the Reservation. (Previous and 
continuing Apache economic industries have been reviewed. 
^ Past, existing and changing Indian attitudes toward jojoba de- ; 

velopment have been determined and legal institutional cons- 
traints Have been identified. Alternatives are irfS^ng examined 
to determine the environmental impacts resulting from Indian 
jojoba industry development. The devejoprnefit scenarios as- 
sessed are harvesting natural stands and harvesting manipulated 
natural stands. 



1033. Innovation and Innovation Centers, Proceedings of the Symposium 

(Massachusetts Institute of technology, Cambridge, Massachusetts, 
May 17-19, 1978) - ' 

Massachusetts Institute^ of Technology 

May 1978 381p ISP7727320 

NSF/RA-790051 ^ . PB295577/NKS 

This symposium, addressing the need for revitalization of inno- 
vation in American Industry, fooyses bn the role of the univer- , 
sity in this process. It has sought to (Provide a link between 
innovation centers and the interests of universities, ^government, 
and industry through addressing specific concerns. University 
interests are explored in terms of establishing a trend jp^ inno- 
vation education, determining the m^eans by which innovation 
can best ||e taught, and ^proving Interface with schools of 
engineering. Government Interests are explored' 1n terms of 
providing incentives which erase the barriers to innovation, 

for 



balancing support for tephnological innovation with support 
for engineering sci6i1ce, and activating universityrinitiated 
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technological innovation development. Industrial interests ^re 
I . explored in terms of improving interface between industry and 
W the university, establishing interface with universities to ex- 

plore a methodology for new product development, and using 
the innovation center as a source, for product conceptualization 
' and development. ^-v— , 
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1034. Programmable Assembly Research Technology Transfer to Industry, 
:^ • Phase 2, First Quarterly Report 

Westinghouse R&D Center.., 

Abraham RG, Stewart RJS, Csakvary T, et al 
. March 1979 , lOlp ISP7818773 

NSF/RA-790070 ... PB299024/NKS 

The adaptable-programmable assembly system (IJPAS) pilot Ime 
conceptual design of P^hase 1 has been modified because of the 
longer cycle times of commercially available robots and the iden- 
tification of more assembly^oper^^ions and motor part variations. 
An in-line, power-and-free, buffered transfer system concept > 
is utilized for both end liell and final assembly. Computer and 
^ control system requirements were determined for the supervi- 
sory, vision, path control, and sequence control subsystems. 
High risk portions of the APAS pilot system are identified and 
experiments planned. Vision system experimentation has 
jfr- demonstrated that image processing execution time is well • 

within the 1.5 second time goal needed tp achieve the overall 
15 second motor assembly cycle time. 



Medical Experiments 



1035. Analysis of the National Science Foundation's Medical Instrumentation 
Experiment, An Effort to Acceleratie Innovations in Applications of 
Ultrasonic Imaging in Medicinf . 
Arthur D. Little, Inc. 

Drew PG, Gempel JM, Ketteringham JM, et al 

1979 49p ' C77347 l 

NSF/RA-790163 x PB30109b/NKS 

This heport describes the development of a medical instrumenta- 
tion experiment undertaken to conceive and test several ways 
-by which the Federal government might accelerate applications 
. of new technology in medicine. Focusing on ultrasonic imaging 
dgvices, the experiment was initiated to estat^lish performance 
specifications; plan land fund a clinical validation program; and 
J organize a training program for practitioners. Although 12 
companies accepted the challenge, none of them undertook the 
development of an instrument conforming to ipecifieations . The 

/ ' 
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plans for Clinical evaluation nev«|p were announced and only one 
' training program vyas' funded. It is concluded that although the 
experiment failed; actions did accelerate development by. 
strengthening the proponents and by sharpening competition. 
By comparing the rate at which commercial"competitors erttered 
^ ^ this field with that for? other similar instruments, ultrasohic 
imaging is found to accelerate transfer of technology to medi- 
cine. However, the terms of the experiment are not repeatable. 
The evolution of the experiment and jts evaluation jncludinp 
summary histories of the development of other comparable ins- 
• *truments and history of ultrasonic imagining are presented. 

Non-'Renewable Resources--Fossil Energy 



1035. Environmental System Study on the Development of Fossil Fuel 
Resources in^he Southwest, Summary Report 
Resources fgr the Future 
Sav^er' JW Jr 

May 1979 I7p AER7516163 

NSF/RA-790117 ^ ^ PB300526/NKS 

Various outcomes of a project designed to study energy and 
synfuels technologies appropriate to the Southwest are described. 
Meetings with user groups resulted in modification of the original 
program in order to meet their specific urgent concerns. Thus, 
^ . the high priority placed by the State of New Mexico and Navajo 
Nation on the hazards of uranium tailings piles led to a study 
and report on "Continued Care cjl Uranium Mill Site§i Some 
Economic Considerations". Similarly, the need for imornjation 
on Navajo resource problems (Region under Stress Project) 
resulted in sub'-grants for the writing of a book and an* article 
on this subject. Investigations conducted on matters more 
closely related to the original intent of the project dealt with 
air pollution control for electric power plants in the Southwest, 
use of coal for electricity generation in California, and energy/ 
transportation concepts, economics and technologies. 



Regional Environmental Marmgement 



1037. Introduction to Social Choice Theory for Environmental Decision ' 
Making (ASCE Urban Water Resources Research Program) 
Technical Memorandum 3§ 

' ■ American Society of^Civil. Engineers, yrban Water Resources 
Research Council * , 

Straffiii PD Jr . r 

February 1979 64p ■ ENV7715668 

This report' surveys >^e of the development which may be most 
useful for environmental decision making. Developed during the 
last twenty-five years, a theory is presented for measuring the 
voting power or influence.of members of a votihg body. It-Is. 
= useful, both for analyzing existing decision making bodies and'for 
designing new bodies in which different interests are represented * 
equitably. AJso presented are nine different processes by Which / 
decisions can be made among hiultipfe alternatives. The processed 
afe compared and evaluated by using general criteria. These pr^- 
gfesses may be useful not only in decision making by voting bodies 
^ut also in aggregating data from public opinion surveys, and 
.. decision making by a single indi'C^idual using mujtiple Objectives 
It IS concluded that several of the best methods depend on vo^, 
giving complete preferenqe rankings- of all the alternatives under 
consideration. Questions in. public opinion surveys, for example, 
might profitably be put in this form. Examples are given of /com- 
mittee decision making in A water pollution control sfettihg an'd of 
a multi-objective decision tflaking problem. Finally, two dec/sion 
making procedures which are subjects of considerable contemporary 
research are discussed. Both methods allow voters to con/municate 
information about the intensity of theipyf^references amon 
alternatives^ 
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1038. Federal Resource. Lands and Their Neighbors 

C!nn <;prv/ijHnn Prki inH-ifii^r^ » 



^^^^ DAR7713904 



Conservation Foundation 
1979 

NSF/RA-790084. PB29879i7nKS 

This report is aimed at identifying problems and conflicts that 
exist between Federal lands and their neighbors, at clarifying 
issuei, at providing information on the origins, scale, and 
significance of these conflicts, and at possible approaches to 
their resolution and prevention. The neighbors with whom it 
is concerned are* Federal land-management agencies, state and 
local governments, and private landowners. The lands are 
those managed by the four principal Federal landrmanagement 
agencies, the national park system (National Park Service), 
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the national forests. (U .S. Forest Service), jthe national wildlife 
refuges (U.S. Fish and Wildlife Service), and "national resource 
lands (Bureau of Land Management). Variations exist in pur- 
pose and^ management 'objectives, and in environmental, economic, 
and social settings among these lands, but their characteristics ' 
and purposes are »not so dissimilar that they cannot be con- 
sidered together. Units of the different )iaencies experience 
many common problems related to ajdjacent lW>ds and the exper- 
\9f\ce of . one agency In developing a successful strategy for 
resolution may provide a lesson for others. Opportunities fy^r 
■ resolution of conflict are affected -by the perceptions that / 
neighbors have of the Federal unit, particularly 4qcal expeeta- . 
tlons and asplratl«>rfs about the potential for economic benefit 
from management of the Federal land.i Notifederal perspectives 
. toward the Federal units are examined, in detail. 

Physical Alterations of Coastal Shorelines: An Analysis of Chesa- 
peake Bay Shore Zone Development and Regulation' 
Chesapeake Research Consortium, Inc. 
Queen WH 

March 1979 lOlp ' ^ AEN7422179 

NSF/RA-790178 ' . 

Shore zone modification and regulations are analyzed. Since 
shore zone alteration problems are sImHar along much of the 
coastal shorelines of the United States, new procedures, tech- 
niques, and methodologies for addressing these problems within 
the Bay region can be readily transferred to other regions. A 
major objective of this research Is to facilitate such a transfer. 
This report presents a description of the Wetland/Edges Program, 
a study to identify the principal patterns, trends, and rates of 
physical alterations of the edges of the Chresapeake Bay, to 
evaluate itheir environmental significance, and to apply this 
knowledge in the evaluation of policies and programs affecting 
environmental quality and land use in the region. Subproject 
summaries include: the regulatory program of the U.S. Army 
Corps, of Engineers, case studies, existing mo.difications, cur- 
rent alteration activity and future development, the granted 
permit information system, and shoreline surveys. The appendix 
/ consists of program reports. 

Note: Available free of charge. from Chesapeake Research 
Consortium, Inc., 1419 Forest Drive, Suite 207, Annapolis, MD 
21403. ■ 
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1040. Natural Hazards Observer, Volume 3, Number|4, June 1979 
>;^^,^University of Colorado at Boulder, Natural Hazards Research and 
\Jy\pplications Information Center V * ^ »jj 

June 1979 14p 'i> ENV7605682 

• NSF/RA-790119 /, ' ' PB299407/NKS 



Recent and future conferences are described as are latest 
grantsi^and publiqations in the field of natural hazards. Two 
recent newsletter publications, the National Wetlands Newsletter 
and Disaster Preparedness in the Americas, are described . ^ 
The latter, published by the Emergency Preparedness and 
Relief 'Coordination Unit* of the Pan American Health Organiza- 
tion (PAHO), contains information about the activiti^Js of PAHO 
and of other organizations Involved in disaster planning and 
assistance. Monthly searches of world literature are conducted 
by PAHO, and particularly relevant publications are noted. 
The" N'ational Wetlands Newsletter from the Environmental Law v 
Institute provides a forum for the exchange of .information, 
problems arid ideas ^about wetlands and floodplain nianagement. 
It will keep readers informed of private wetland protection ef- 
forts. Federal, state, an^lpcal regulation and acquisition of 
•wetland and. floodplain areas, pertinent litigation and legislation, 
and current research. Articles in this issue of the Observer 
cover the following topics: earthquake, education, disaster 
insurance, tornado advice, climate change, state emergency 
preparedness, water resources assessment, coastal storm 
^ damage, and effects of eai^thquake predictions. 1| 
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Natural Hazards Obser\>er, Volume 3, /Number 3, March 1979 
University of Colorado, ^IJatural Hazards Research and Applications 
Information Centep 

March 1979 • '^3p ENV7605682 

NSF/RA-790095 . , • PB298365/NKS 

The current; issue discusses the long lerm impacts of disas^s, 
, post-disasteir construction costs, . building losses froiirt hazardis, 
the Miami RiVer Corridor Plan, and ^ flood 'plain n^fanagement ^ 
strategy for New England. .Future conventions and recent 
publications of interest as well as grants awarded are noted. 
The development 6f a new Emergency Satellite- Communications 
System (ESCS) by the Defense Ciyil Preparedness Agency is- 
repor^ted. ^Acquisition informatioh i$ given for recently pub- 
lished report^s. Summarizeq[ is Los Angeles's recently publis^recf. 
. report of the Mayor's Task Force on Earthquake Prediction. It 
proposes strategies to enable the city to respond appropriately 
whatever the characteristics of the prediction, considering such 
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factors as.th^ intensity of the expected earthquake/. the date 
of it? projecte4 occurrence, and' the credibility of tKe source 
of the prediction. Specific plans are presented for coping with 
^ predictions of low probabilities or those from non-scJentific 
sour^ces. A report by the AIA Research Corporation) contains 
a discussion of what the architect must know aboutAthe respon- 
sibilities and needs of police and fire stations duririi an earth- 
quake disaster, general seismic design considerations, seismic 
. - safety for specialized equipment, retrofitting existlng*facilitieg, 

and the relatiorwhip of seismic hazards to other hazards. 
.... J . . 

States and Natural* Hazards 
Coqncil of State Governments 

August 1979 106p PFR7681112 

NSF/RA-790339 

4 

This report attempts to identify basic elements deemed signifi- 
cant to the provision of effective programs dealing with natural 
hazards. Also important is the task of acquainting state offi- 
cial<s and others with certain new Federal emergency management 
policies, as reflected in or related to the reorganization of Ffd> 
^ eral emergency management functions and agencies. This w*s^ 
'.accomplished through the creation in 1^79 of the, new Federal 
Emergency IVIanagement Agency and the Federal government's 
» development of^a program to implement the Earthquake Hazards 
Reduction Act ofV1977. Elements believed \^a^c to the develop- 
ment and condurt of successful natural hazards programs are 
identified: (1) The responsibility for public programs con- 
cerned with natural hazards is one that is shared by all levels „ 
of government; (2) Public natural hazards programs should be° 
, comprehensive; (3) National leadership in shared programs for 
.natural ^hazards' should be provided by the Federal government; 
,., (4) Executive powers should be used effectively; and (5) Plan- 
ning of a. comprehensive natural disaster emergency management 
.program must be continLiing and adequately, funded . Also 
discussed is the special responsibility of states to provide lead- 
erstjip in addressing hazard threats and .to determine measures . 
for hazard' reduction. Key implementation issues also are explored 

Note: Available from Council of State Governments, Iron Works 
■ Pike, Lexington, Kentucky 49578, $5.00. 
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1043. Convection Induced 
Scier^e No. 305) 
C(florado State University, 
drube PG 
February 1979 ' 
NSF/RA->790120 



Tempera.ture Change in GATE (Atmospheric 
Department of Atmospheric Science 
^ 138p • 



ATM7801640 EWV7710229 



PB^9813p/NKS 



An analysis is made of GATE B-array shqrt 
(3-6 hours) upper tropospheric temperature 
changes. Convectlve patterns are examined 
deep-cumulus clouds are related to 
Thermodynamic characteristics of a 



time resolution 
and moisture 
to determine how 
such upper level changes, 
raining are& are compared 



to those of a non-raining area. Infftrmation is obtained from 
the Brarray rawinsonde, rain gauge, and weather radar prod- 
ucts. It appears that tropospheric warfiing (3T/3t) at indi- 
vidual locations is not directly related^t^ the magnitude of the 
cloud's return flow subsidence v7hicb occurs adjacent or between 
the convective. elements or at large distances from the convection. 
Average tropospheric temperature changes in convective regions 
are quite" small. The diurnal variation in temperature found in 
both the convective and non-convective regimes dominates meso- 
scale averaged temperature changes. When Vertically integrated, 
the direct effect of an individual convective element is to slightly 
cool the local environment where the cloud e>fcisted. It is only 
in upper levels (principally 500-200 mb) that convection, has an 
overall warming effect. A compositing of upper level GATE 
warming events shows these locations to be partially ringed by 
convective elements. 
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1044. 'Selected Reports on Puljlic Service Delivery and Urban Problems, 
• a Bibliography • 

National Science Foundation, Engineering and Applied Science (EAS) 

Directorate , * ^ " • 

197^ \ - 

NS^/RA-800007 • 

A sampling of 102 report^ produced under applied research- 
awards supported by the National Science Foundation Is pre- 
7 • sented in this bibliography. Issues concerning public sector 

service delivery and ^urban problems address general manage- 
ment topics which cut across the functional concerns of depart- - ,/ 
fnents. Evaluations-.of the combined effect of Federal programs 
from state or local points of view are provided in many of t.he 
. reports., Availability and "price information are included for eacf;i 
report. Topics coverilb include locaJ assistance drug abuse 
treatment programs, general revenue sharing forjnula, Computer 
utilization, school transportation expense, information i^^slems, * 
^ growth control, and personnel management. ^ * 



1045, 



Note: Available at no cost from EAS Information Resource's, ' • 
National Science Foundation, Washington, D.C. 205J50.. 

EAS Research, a Bibliography Prepared for the American Association ^ 
for the Advancement of Science Conference Held in San Francisco, 
January 4-7, 1980) ' * V * 

National Science Foundation, Engineering and Applied Science 
(EAS) Directorate y 
1980 ' , • \ 

NSF/RA-800008 

Citations of 130 applied research projecta Supported by the 
National Science Foundation are collectecf' in a bibliography that 
was distributed at the Amerrcan AssocPation for the Advance- 
ment of Science Conference held January 4-7, 1980«in San 
Francisco. Topics include Appropriate Technology; Biological 
Sources of Materials; Energy, Fuels, and Natural Sources; 
Environment; Food/Protein; Futures Research, Innovations; 
Minerals; Nitrogen- Fixation; Physics; and Water Resources. 

Note: Available at no cost from EAS Information Resources, . ' 
National Science Foundation, Washington, D.C." 20550. < 
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APPENDIX A 



EngliPeering and Applied Science Progrdms 



/ 



lliL* I iifiiiiccriiiiLMiul Apphcil Science (l.AS) pro- 
^M.nns seek lo sirfn^'ihefi ihe T S engineering and 
.ipplicil science n^earcli hase an^ enhiinee the links 
helvveiMi rese.irch .|ihI jJphcilioiis in niArehng selecled 
n.ilion.il iM)j|s I his IS jcconiplished by idenhrynit 
.ind sii|)|)orlu,^^' hasic research across a broad speJ- 
l.nnn ol. iIk- eniMueerin^ sciences and afiplied research 
aiul iclalcil acliMlies lhai have llj^e hijihesl polenlial 
lor u>iiiritniliiii» lo ilic iindcrsianding. and resokilion 
ol MiMjilicani societal problems 

I lie specilic ohieclives ol l;AS are lo 

• \d\anLe lijsic knovvletliie oT Jundainenlal eii^i- 
neci ini» pi inu|ile> ihal inivrhl be a|iplicd lo ihe analysis' 
and'desi^Mi ol a large var>d\ o\ inaninade syslenis in 
order I*) provide a base lor\jbscquenl ap|dicalions U) 
societal needs 

• Sliniul.ilc ihe apRlicalion of luiulaniental scien- 
lilu .nul enLiincennu krmw ledge lo ihe sokilion qI sig- 
inluanl problems in llile inibhc^md pnvale seclors. 
and shiulen ihc lime In/ween scienlilicdiscoverjesand 
iheii api^hcalion lor sAl-ielat use. 

• I ociis r S scienhlic and leclmological eapabih- 
lies on selecled |)roblems ol nalional signilieance v\herc 
•NSI can make a iinu|iie conlnbuhon. ^ 

>^ 

• Increase limdamenU'd^scJenlilic knov\li;dge in sc 
lecleil pfolUeni aieas w here additional knowledge can 
conlribiile lo iheir long term solulion. 

• Provide mech.imsnis lo increase ihe eHcH:livencss 
ol ihe public and privale seclors in approprialely uli- 
li/ing science and leehnology ^ 

• I xplore new wav> lo improve cooperalion be- 
tween universilies and induslry in research and indus- 
Irijd innovalion 

• Slinuilale research aelivily in selecled Slales and 
incrciise Ihe abililv ol seienlisls in Ihosc Stales lo eom- 
pelc sueecsslully lor I cderal research lands. 

• » acihlalc ihe inicgration i)Ji|^|lll?frhnc and Icchni- 
eal resources into Ihc aciiviiies ol Slalc and local 
govcrnnicnls. 



yj AS IS orpaili/ed around six major program areas: 
Icclricid, ( omrtulcr, and Sy.slcrns l iigmecririg; ( hem* 
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leal and Process Tnginccrijig; C ivil and Mechanical 
I ngineering: Applied Research: Problcm-l o^uscd 
Kesearch: and Inlcrgovcrnmcnlal Science and PuMk; 
lechnology. 

/ 

l\li^ihiliiy | 

I he mosl IVequenl recipients ol supporl for basic 
scienlilic research m ihe three brtiad areas ofcngincer- 
ing are academic institutions and nonprolll research 
mslilulions. In special circumstances, such as staled 
in the NSf policies in the Introduclion lo this Guide. 
grants also are awarded to othcr typcs of instilulions 
and ti)'individuals. In these cases, preliminary inquiry 
should be made lo ihe cogni/anl program officer bc*« 
lore a proposal is submillcd. 

Proposals lo the other three HAS program areas 
ma> be submitted by colleges, universities, public or 
private laboratories, industry (including small busi- 
nesses), other profit or nonproUt organizations. State, 
regional, and local units of government, and individ- 
uals without organi/ationAI afllliation. 

All proposals Mre expected to offer a significant 
scienlilie or lechmcal contribution. Those being di- . 
reeled lo any of the three broad areas of engineering 
should lollow the genjfrUl insrfuctions and guidelines 
given in the NSI brochure Grants for Sciemific Re- 
Xevm*/; (NSf 78|4l ). Proma|||ls to the other three EiAS 
program areas iliusl, in ilTOfion, contain a section cn- 
titlcd'^Hltili/ation Strategy." Ihis section should in- 
clude such things as: discussion of how potential users 
are lo be involved in either design, conduct, evaluation, 
or dissemination of the research, and\strulegies for 
disseminating lechnohigy or information to potential 
user communities. I he tuidgel for the proposal should 
renecl such activities. 

Deadlines ' 

' *■ * 

I InsoliOiteil proposals may be submitted at any lime. 
Proposals recefVed loo late for consideration in a par- 
ticular liscal year (ending September JO) arc considered 
in the following year. If a speciTic sliiriing^date for 
the project is important, the circumstances shoul<J be 
clearly explained and at- least 6 months lead time al- 
lowed lor review and processing. 
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For AdditHmal Informaikm 

( omrnunicutions rcUiling lo a spccillc program area 
may ht addressed lo the appropriate division or olTicc: 
Division of l lcclrical, Compuler, and Systems lingi- 
neering; Division olChemical and Process l^ngincer- 
mg. DivisH)n of Civil and Mechanical l\ngineering: 
Division ol Applied Research; Division or Problem- 
locused Research; or Division of Inlergovernmenlal 
Science and Public lechnology. 

DirecU)rale lor Engineering 

and A^pplied Science 
National Science Foundation * 
Washington, D C . 20550 



(ienerul inquiries mu)ibe addressed to: ^ 

Programs and Resources Orficer 
Directorate Tor llngineering 
and Applied Science 
) ^National Science Foundation 
Washington, D.C. 20550 

Kequestsi Tor publications may be addressed to: 

liAS Information Resources 
Directorate for Engineering 

and Applied Science 
National Science Foundation 
Washington, D.C. 20550 



Electrical, Computer, and Systems Engineering 



! he Flectrtcal, C omputer, and Systems Fngincering 
programs support applied research in large-scale inte^ 
grated circuit electronics, integrated optics, optical 
communications, automation and robotics, and math- 
ematical studies of complex interactions in the man- 
made world. 

Specific research areas are'summuri/cd below. 

• AutoMliom Bk mnltcf faig, ami Scmkig Systems— 

Fngmcering sciences in medicine and biology, includ- 
ing the areas of microminiaturi/.ed sensors, pattern 
analysiH and processing, remote sensing, and image 
analysis; machine intelligence and cognitive systems , 
. engineering. ^ 

• Klectrical wmi OpticdU C omnHinicatioils— Systems 
methodology and ^eviccs for optical comnrvinications 
and large-scale computer communications networks, 
information and coding theories, digital signal process- 
ing, and Speech and image transmission and processing. 

• QuMluM HcctrMici^ Waves, and Beams— New 

and improved coherent sources for the infrared^ visi- 
ble, and ultraviolet spcAral Ja!^cr regioks; generation 
of picosecond laser purees and interaction of sh6rl 
puwes with materials; novel laser spectroscopic meth- 
ods; nonlinear, optics; free-electron laser studies; analy- 
sis of propagation through random media; numerical 
methods for solving scattering problems; nonlinear 
wave phenomena, antennas, and wavegMides; linear 
and (Nonlinear effects in surface acoustic wave striJc- 
lures, acoustic resonators, and tlhcr bulk devices; 



sonar-related studies; generation of plasmas; wave ef- 
fects in plasmas; properties of charged particle beams. 

• Solid State and Microstructures Engineering- 
Modeling of field effect and bipolar junction devices; ' 
noise properties of electronic components; thin-film 
growth and device fabrication; electron-beam and X- 
ray lithography; photovoltaic devices; superconduc- 
tive electronics. 

• Systems Theory and Operations Research— Math* 
ematical methods useful in the analysis of complex 
engineering systems and in systems management or 
operations research; research related lo socioeconom- 
ic-technological systems. 

• Research and Resouo^es Facility for Siibinicron 
Structures— This facility, 'located at Cornell Univer- 
sity, provides the equipment and expertise needed to 
fabricate structures that have features less lhan'a mi- 
crometer in length. The facility's resources include a 
computer-controlled electronrbcam pattern generating 
system and thin-film growth, processing, and charac- 
terization systems. The facility is available for use by 
qualified members of the national research"^ commu- 
nity who wish to exylore small structure frontiers in 
solid stale electronics, integrated optics, superconduc- 
ting devices, biomedical instrumentation, and other 
technical areas. Researchers from each of the engi- 
neering and scientific disciplines are encouraged to 
explore the^ potentials thatAUch a facility might have 
for advancing their field4 Inquiries should be ad- 
dressed to the facility , Cornell University, Ithaca, New 
York ,14853. 
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Chemical and Process Engineering 



Ihe ( hemical aqd Pmccss Engineering programs 
suppi>rl research iVn such problems a)» Ihe basic mecha- 
nisms ol calalysis and various chemical and biochemi- 
cal procuvics, and ihe methods lor pulling ihe resulling 
knowledge inio induslrial applicalions. Xht Division 
also supports research on general Iheories of mass 
irarisfer and separalion pro'ccsses, including Ihe char- 
acleri/alion and processm|Jx)f line panicles, and Ihe 
ef llcienl recovery and use ol resources lhal Iced irrlpor- 
lanl induslnal processes. 

Specilic areas ol research are summarized below. 

• ( hemkiil Processes-- Basic understanding of Ihe 
synihcMs, reaclK)n rale, seleciiviiy, opiimi/alion, and. 
conirol ol chemical processes undergirding a wide 
range o\ process induslnes/wilh enbphasis on: cataly- 
sis; kmelics and reaction engineering; process syn- 
ihesis/simulalion, and control; polymerization and 
polymer processing; sensor deyelopment; and electro- 

\ chemical and biochemical processes. 

• fr.ngineerinK Unergetics— Arc-heater reactor de- 
sign ri)r chemical processing; arc-healer dynamics; 
chcniital anid physical behavior ol burning coal, oi^ 



gas, and olher materials; characterization of flames; 
air pollution control and combuiflion efficiency; prob- 
lems associated with substilute fuels; basic phenom- 
ena in magnetohydrodym(mics and thermionic energy 
conversion . 

• Purticulnte and Multiphase Processes— Colloidal, 
interfacial, and hydrodynamic behavior of dispersed 
solids (colloids, slurries, and aeroBols), liquids(ei^ul- 
sions and mists), and gases (froths and foams); physics, 
chemistry, and engineering principleiLgiivernirtg such 
solid processing operations asgencrat^n, size modifi- 
calioh, transport, classification, and separation. 

• Thermodynamics and Mass Transfer— Nrew lech- 
' niqucs for obtaining new levels of precision ip thermo- 
dynamics and transport prooKerty studies; djilta forcx- 
trcmt; conditions (jjmoR^ure and/or prfsssure; the 
nature of unusual stales, such as gp hydrtites; a pre-* 

. dictive capability for mullicompoiitnl mijjlures based( 
on modern solution theory; masl transfer thrmigh^ 
microporous structures; novel scp|uration techniques 
, and theory to describe inlji^ffacial transport properties; 

mass transfer in biosiy<tems; fyndamcntyl studies of 
' food processing >rSmg basic engineering |^irjciplcs. 



Civil and Mechanical Engineering 



Programs in C ivil and Mechanical fingineering en- 
ctinipass a broad array ol research areas ranging over 
mechanical and thermal phenomena important in en- 
gineering applications Areas of research include Huid 
dynamic problems related to lurbulcny^ studies of rock 
Iraoiure, erosion and sediment iranspiiil, and robotic^s. 

Specific iireas ol rcsearuh are summarized below. 

• Ceolechnical Fnglneering— t-ngineering and geo- 
logical properties of proposed construction sites; gco- 
technical data bases for coupling to interactive com- 
puter graphiv displays; improved exploration techniques. 

• Structural Mechanics— Design iind testing of hy- 
dralcd, synthetic concrete adaptable to sitqwpccific - 
mechanical and environmental stresses; characteriza- 
tion and risk analysis of wind and oc6^n .stresses on 
siruciurcs \ 

• Water Resources and Environmental Engineering—' 
I rosion and transport of sediment; diffiikion, disper- 
sion, and biological interaction of pollutanls; flow 
through underground aquifers; mechanics of jets and 
plumes, wind/wave interaction; environmental acuuR- 



lic^s and aerodynamics; hydrology and water resourccS;N 
water and wastewater treatment, 

• Fluid Mechanics— Structure of turbulence, 
emphasis on the roJc of coherent structure; dynamical 
interaction t)f vortices; formation and convection of 
vortical structures. 

• Heat Transfer— Physical properties and predictive 
nuHlels of multiphase heal transfer phenomena; per- 
formance characteristics of high flux devices; applica- 
tion of high fiux concepts to energy and material con- 
servation: characleri/.ation ai^ influence of high 
temperature transport mechanisms on the reaction 
products of combustion flames and ioni/ed gasfs; 
transport phenomena in .soils and thermal insulat^n 
systems.. * . 

^f^lU Mechanics— Measurement and prediction of 
thy mechanical strength and behavior of solid materials 
u<cd in engineering, ^nedicine, agriculture, forestry, 
► ant|f food processing; mcclranical responses of inlcr- 
c(inneeted rigid bodies; effects of environmental and 
loading stresses x)n the mechanical strength of solids. 



\ 
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t.nKineerinK Kmarch Initiation (ir^nts ^ 

I he NniUMial Science I ouruLihon desires io iniliiMe 
.iiui s»p|n>rl biisie research .uul prot!r*uns lo slrenglhen 
icse.iich |n)lenlial in enpinecnn^i .mil lo *ippraise ihe 
iiupaci ol enpineeriny research upon nuluslrial deveh 
opinenl and ihe naiional wclLire ^Jherelore. ihe 
l oumLiluni provides opporliinihes in engineering re- 
search lo nev^ invesligalors ihrough ihe Ingineenng 
Research Inilialion dranls progfiiin 

/•.//jif //)////) 

I his program isdirecled Umanl rull-liine engineer- 
ing laeu^v ineinbers v^ho areal iheassislanl prolesso- 
rial or prolevsorlul level and have had no subslanlial 
research supporl Applicanls are encouraged lo submil 
proposals in areas which will expand iheir research 
capabihlies beyond ihe research done Tor Ihe Ph.D. 
degree, (iriinls. awariled on a coinpelilive basis, are 
lo be used lor ihe ftiilialion ol iheorelical and/or 
cxperinienlal research proieels in any area norhially 
supporled in (he Division ol I leclricaL Conipuler. 
anil Sysjeins I ngineering. ihe Division ol 'C hemical 
,ind Process I ngineenng, ihe Division .ol' Civil and 
Mechanical I ngineering. or Ihe inelallu.rgy, cerainics, 
and polvfnc»r;» seclions ol ihe Division ol" MaleriaK 
Research. 

Deadlmes j . 

Proposals inusl be poslinarlied on or bclbre Novem- 
ber I^S, I97*^ 10 be eligible lor consideralign. 

I' or iddidorial Informal i{>n 

Inslruclions lor preparing engineering research ini^ 
lialion proposals are available in early Oclober Irom 
Ihe above olfices ol ihe Nalion*d Science l oundalion, 
Washmglon. D ( 2()SS() Rt:i\\ii:si[\Mi lutgineerinff Re* 
wari h Initiation iirants brochure (NSI 78-'?i3). 



Knginecring Sp^ciulized Research Equipment i 

NSI normally provides I'unds lor research equip 
inenl as pari ol' regular research granls and also mav 
include lunds lor specialized equipmenl necessary lo 
earry oul Ihe proposed research. tvlSf' also nufkeli ' 
separaic awards lor specialized jesearch equipmenl lo 
improve Ihc qualily t)r scope of research al proposing 
inslilulions. Imporlanl considerahons in making sueh 
an award are ihe nalure ol Ihe pasf and currenl re-^ 
search ol Ihe group proposing lo use Ihe equipnienU 
ihe likelihood lhal Ihe equipmenl will be uselul lor 
several dillerenl research projecls, and ihe wi|li(igness 
ol Ihe propujsing inslilulion liv make a subslanlial 
conlribulion lil ils own I'unds li?lfie projccled purchase. 

iJi^ihiliiy 

Awards lor equinmenl requesled as pari ol* a re- 
search proposal wilt be made in accordance wiih Ihe 
guidelines conlained in Ihe NSI ' hooklel Granls Jor 
ScicniifiJ Research (NSI 7«-4l). Proposals lor re- 
search equipmenl exclusively, and which do nol rcquesi 
lunds Tor lacully, graduale sludcnls, or oiher slafj\ 
, may be inilialed by individual researchers, research 
groups, cngmeering deparlmenls, or engineering col- 
lirgts: 

Deadlines 

Proposals may be submilled al any lime. Awards 
lor proposals received by f-ebruary L I9«(), will be 
announced^ Augusl I. 1980. Awards lor'proposaU 
received belween lebruury L 1980, and Augusl I./ 
1980. will be announced by l-ebruary U 1981. 

I' or Adfiiiional Information , . 

I tii-^'hrochurc. Enf^ineerinff Specialized Research 
^uipment Grants (NSP 77'43). is available from Ihe 
i)ireclorale for l*;ngineering and Applied Science, Na- 
iional Science l-oundalion, Washirflgion, D.(* 20350. 



Applied Research 



Applied Research_programs seek in ifcccelcralc the 
rate of lechnol|)gical innovaliori growing oul of sig- 
mlicanl adviii^es in selecled fiyldsorseience and engi- 
neering and Iff provide inforinalion of relevance on 
public policy issues requiring a high dcgrae of scicn- 
lilic inpui. * 

I.hesc objeclives are accomplished in two ways. 




I'irsl, ihe program supporls uhsolicileiKapplied rc- . ^ 
search projecls on prohflems of Ihe invcsliWior's^own^ 
\,^^oosing lhal build upon discoveri^^ in oncor more of 
Ihe basic sciences. Second. Ihc program idenliTies cer- 
lain lechnologieal opporluniiies or poliey^areas where 
Ihe sclecliye supporl oT inlcrrelalcd applied research 
projeeis huR a high probabiliiy of ^providing a broad ^ 
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knov\lcil^c l\isc lor fiM)or lCLlinol()j»iciil ihhVrv'aiMins 
lor tonlribuiint; lo ihc soliihon ol sigmriciinl publir 
polity issues I hcsc "cohcrcnl areas" cncoura^.c *nul 
support unsohcikHl pro)ecls on problems rekilm|ir lo 
Ihesc topies. ( iirrenl areas ol special emphasis are. 
lelecommumcaLions. (^rowlh, Ineomcaiul I iuplo>- 
mciu. Rejiul.inoii ol I Lunonne Aelivii>, and 

I'rodiieliofi Research and leehnoloj^y 

iVoposals lor applied research pro)eels ma\ come 
ihreclK Irom Ihe >cicnhlic and engineerint» research 
a^nmjuniliesor bcVclerreJl bv oneol lhe J (uiikUiUom's 

• jh.isic research programs Proposals are compelihvely 
evalualed in terms ol Iheir Acienlilic i^^il and Iheir 

^ polcnUal liMi^« lerm ulihlv Proposals considered as 
p.irl ol\i "cohcrcnl are,i" conipcle lor lundint^ i»t^iiinsl 
nnsuhciled jMopos.ils submilied lo Iheprogf'am lor rc^ 
seaich tn oihci problem areas 



Applied Suctail and Behavioral Silences 

I lie ol>iccli\es^ ihis |Hoj»ran|sire lo prt)vide an 
improved undcrsiandm^ o] a brtiid lanjie of sij^niV 
c.mi cconomu . social, arrd lechmcal problem are\ 
and lo su^^csl aUcrnalive solulions lo ih'cse problems. 
Research oricnlcil loward puf)lic policy .'public service 
<lehver\. mdiislrial or^anVallon. aiul individual and 
^roiip processes is encouraged ^Proposcil research' musi 
clearlv sirenglhen underslandmji oT ihesc issues. in-« 
cliMlin^r improving ihe breadlhand qualily of possible 
choices jikI polenlial solutions to them. 

I he pro^uam dl consider all proposals lor applied 
research m ihc social and behavioral sciences. How- 
cur, experience has show^ii OkU the majority lall into 
ihc lollovvm^ calej«ories 

• Public Policy and Regulation - Moreand better in- j 
N>rm,iiion,oi] pohcv issues oT n^iUonal concern such as 
*iemplovmem. iniernalionHil trade, r«jf»ulation. telc- 
communica^UMis. inllalion. and the use ol seientille 
and lechmeni inlormation in judicial and adminislra 
live deusionmaking ^IVojects should clearly identify 

. lhe^M)licv issues or corwer.rrand Ihe intended users ol 
the miotmalion produced. *. 

• Public Service Delivery and 4]rbkn Problems— 
Improved inlormation on the ehan^ng character ol 

urban areas and populations in the I r«itfed States, (he 
ehanj!inj» demands lor services, alternative mechanisms 
lor improving! governmental rejiponsiveness to service 
* needs, and improvements in piiblie management arid 
lheeHectivenes!l\and qualilyol public Kerviee delivery. 
IVojeels should clearly identil'y the intended users and 
give an indicalion ol how the inrormalioft will beerfcc- 



,er|c 



A-5 



lively communicated outsitit the research commw*ii(fy. 

• Indi^striai Organizations and Markets— Improved 
understanding^ of public and private proeesses, organi- 
zational structures/and policies as thuy relate to indus- * 
trial organization and perlormance and to the elTce- 
livt' u>e ol human, capital, an4 natural resources with- 
in the American economic system. These studies will 
apply research findings and methodologies devehiped 
in anthropology, industrial sociology and psychology, 
pohtfcal science, anc4<conomies lo such areas as anal- 

> ses ol market Torces and the industrial usts ol natural 
resources; exiiminations of the impacts of techiiologi- 
cal innovation on the structure ol work and Work 
incentives; improving management, prt)ductivity, and 
quahty ol'the work environment; the cost ol capitaMo 
industry; and the structure and organization of indus- 
try. Projects should clearly Identify the intended users 
and indicate how the research results will be com- 
municated' in an elTeCtive manner. 

• individual and Group Pro(;e^ses— I he applicatii)n 
i>r psychological and s|)cial psychological principles and 
methods toward the ftudy and solution ol important 
applied problems, including communication among 
individuals and groups, memory for iv'^d respoilse to 
important sociid or technical events, the measurement, 
and evaUiation of judgment and decision processes in . 
socially signilleant contexts, and tfie provisjon lor an 
improved behavioral knowledge base lor public poli- 
cies aimed at altering individual or group behavior. 



Applied PhysicaMMathematical, and 
Biological Sciences, and Engineering 

The Applied physical. Mathematical, and Biological. 
Scient'es, ahd llnginticring program seeks to increase 
the rate ol* technological ninovation growing out ol 
discoverJes in various helds ol' science apd to accelerate' 
the apftlication and use ol' these technologies t(^ im- 
prove the breailth and quality oriOng-range solutions 
to signiliCant social, economic, and technical prob- 
lems anil policy issues that conlront the United States. 

I he program will consider all proposals lor applied- 
.research in the physical, mathematical, and biological 
sciences, and engineermg. I here will be a special em- 
^ phasis on work rohiled to industrial autonii^lion arid 
production technology. 

lechnologicarfl^^ortunities and appHcation sup- 
port will he provided in the I'ollowing areas: ^ 

• PhyiticaK Mathematicalvtfnd FjigineerinK Appiica- 

Hons--ln>:rease Ihe Kate ol* tcchnmogical innovation 
growing oul of discoveries i^i Ihc physical and mathe- 



inalKMl sciciK'cs aihl cii^inccnng ihrough ih^cxlcn- 
sioii ill basic fcstMich in such liclils as inalcriaU' science, 
ariilicial iniclliiiciicc. coinpulcr science* elecirical en- 
ymcenni!. aiul nuilhcinalics lo applied prohleni areas 
ol ihc iincsiii'.ilor s owu choosing! Speci;il emphasis 
IS placed on propostiK uhich hiivc pi)lenlial apphcih 
lions lo inanul.iciunn^. es|u:ciallv balchSoirocessin^. 

* HioloKieal und Keolo{{ical implications — Accelerale 
ihc iMle ol lechnoloaical iniuualion based ow basic 
adsjnccs in ihc biolo^Mc.d and eeolo^iCiil disciplines. 
Areas ol niicrcsi include, bul .ire i^)t hniiled lo. uljli/a- 
iion ol plani cell .iiid iissuc cullurc lechniques lor pro- 
tluclion ol sccoiuLir\ mclaboliics; proloplasl lusion 
lo speed lesis ol new plaMl nuilenals; microbial ecolog) 



oT dislurbed s.iuVs; ihe modehnij; and managcmenl of • 
ecosysienis as a way ol increasing ef(eelive uscol'land. 
waler. and renewable resour/es; aqualie animal and 
])lanl cullure using nulrienl and walyr recycling ia' 
nalural and ariilicial syslems; and ihtrefCeels ofrharm- 
lutsubsiances on Ihe physiology, behavior, and bio- 
ehemislry ol organisms, i^icluding movenienls ihrough 
Irophjc levels and lood chain dynamics. ^ 

• Geophy«»ical and Enviro.nmental Appltck(iQii^— In- 
crease Ihe rale ol leehfloloiCieal innovalion groWtpg oul 
ol discoveri(;s'i« ihe geophysical and environmenlal 
sciences. Special emphasis is pikie^d on improvemenl 
in Iccliduques jind inslrumenialion Tor exploralion of 
Icrreslruil find marine miaeral resources. 



Problem-Focused BeseWe^h 



K' oh|ciU\e ol ihc DiMsion ol Problem-Tocused 
Reseaicfi is lo concenirviic research on crilical socielal 
problems where ii is clear ihiU such research is'essen- 
ual lor deahng clfeclnc^v vviih ihe problems. The lyne 
aivl number ol [uojira^is underliiken b) ihe Divisioli 
will change as nevv problems are ^elecled and as on- 
LM)ini'* |)roj|r.ims are Iransferred or phased mil. 

Ihe Division currenlK has six research programs; 
\ arUu|uake lla/ari^s Mtligalion; Allernalive molo^fi^ 
cal Sources ul Malerials^Science and' IVehnology lo 
Aid ihe Handicapped. Hum*in Nufrilion; Problem 
Analvsis. and Iniegraleil Biisic Research. I ach pro- 
gram cohcenlrales research on felec^d problem areas 
m order lo tacdilale the incorporalion x)l ^^cicrKC as a 
v\orkmg \(H)\ lor. problem resokiUon in ihe public and 
private sectors, provuie support lor problenvroc^sed 
research thai bridges Irom basie research discoveries 
lo applicalions. enhiince the capability andcapaeily o( 
iiontraditional research user> lo use research results 
and melhods. ulentdv tind aivaly/e niajor problen'is 
suitable lor Ixirther NSI attention, and support addi- 
tional basic resCiirch^reijuired lo deal ^ilh problems' of 
maior im|uulanee 

Karthquake Hazards IVIitigation > 

- . > 

I he lar^hquake IJa/ard^ Mitigation prirgram is 
responsible lor^'ar-thquake engineering and research 
Ijtr utili/ahon I his responsibility is* carried oul by 
supf)orl ol research m the lollowing areas. 

•'SltlnR--l)ala on the nature of earthquake motion 
al lyifical construction sitef» and for representative 



siruclures: the physical basis lor eharacleri/ing the na- 
ture ol earthquake motions and the dynamic forces 
generated by such motions^and by other natural haz- 
ards; capabilities for predicting tbe magnifu(^e and 
Ireciuencies of strong ground molions; methodology for 
qualitative and quantitalive estimates of local or re- 
gional risk associjited with earthquakes and combined 
hazards; a comprehensive and unified program to im- 
prove geotechnical engineering practices applicable lo 
Noil dynamics, loundalion design failure and instabil- 
ity, and other aspects ol' earthquake ground motion; 
procedures ^or integrating information on natural haz- 
ards into land-use planning, urban and coastal /one 
planning, oflshore engineering, ahd siting procedures, 
• OesiKn — Improved characterization of earthquake 
and natural hazard Uwdings necessary for l^he eco- 
nomical design of structures subject to dynamic load- 
ing; new methods of amiysis and design of buildings 
and striTctures of all types that will take inU) accounl 
honlinear and inelastic behavior of materials and siruc- 
lures; methods to assess the hazard polon^ial and risk 
sessments applicable to existing siruclures and fa-, 
iilities and to improve perforiilance vyiihin economi- 
cally acceptablo bounds; obs(ervai?on ol damage lo 
•^fiacilities following acluid earthquakes and incorpora- 
tion of this information into standard design practice; 
improved computational capability for dynamic anal- 
ysis\of structures arid facilities and improved [user 
•access to a^y compulei- software developed; model 
standards ^nit design criteria for- design of struct ures 
and facili(ies subjected to earthquake ^nd natural hazc 
ardMoadihgs; behavior of Hmailorv nx)r)jengineered struc- 
tures anU secondary ciimpc^ienis of buiidingsUu im- 
prove analytic procedures an\J design iguidelrScs. 



• Policy' Allcrn.ilivc mki.iI ^idiuslincnls lo earth- 
i|uakcs. sjicijl. cciun>iniL. pdIiIumI. and rcKilcd 

laclors lhal laiilualc or hiiulcr ihc «Kl()plU)ii ol both 
social ami ici hin^i)j»ical noIuIioms lu earthquake ha/- 
aiiK: elleclive teihiiKj4.ics lor \l|NNeininatitin inlprnKi 
lioii on eihllK|uakc ha/ani nuli^alion to the public 
and to decisionni.ikLiN at the IoimI. Slate/iiiul national 
levels. incasiireN th.il v\ill reduce possible nejiative , 
social, econuniic. and |)oliiical consequenees ol earth- 
i|iiake prcdiclh>nN .ind vvarnings 



Allcrnative Biolugiciil Sources of Materials 

I hc^ \llenMlive Hiok>^ical Sources ol Milterials pri) 
^Mani seekN it> alleviaie national jlependrnce on se- 
Icticd NC.nvc icso^uices bv ni.ikin^ alternative biolo|ii- 
cal souucs ol niwicnaU av^iilahlc in the United Stales 
I o u hicve these liojK, the pf\)^rani su[)pi)its research 
lo ilcierniinc ^Ovich hiolo^K>wl NoiirtVN-constiUile prom- 
iMii^'MllcinalucN. lo develop hiologicall> based proc- 
esses iiecileil lo coiueil the MUirces to uselul materials, 
and iii jleleiiniiie ihe M>cioecononnc, lechmeaL and 
envirunmcnlal unpacls o\ v. irious proposed biohi^ieal 
allenialive n\ skins Topics selected lor investigation 
include biolo^a.il conversion ol li^noeellulose to use- 
iiil clicnucals and in.ileuals and production ol spcci- 
allv ^.iK'iijKals Innn aiid l.ind pLinls. 



Science and 1 echnolo|;y to Aid ' 
(he Handicapped 

I he objeciives ol ilie Science .iiid I eehnology lo Aid 
ihe llaiulicapiKHl [uouram are lo 

• Improve scnsiu v svsicms (speech, visual, hearing, 
.ind laclile) .iml lonnnolion and mampulah)ry capa- 
hililics ihri>U|.di research pro|ecls that encourage the 
use ol ihc Ivsi sciennric ami. engineering tievelopments. 

• Involve ihc*h\uidica|iped community in thedcvel- 
opmeni ol the program U> help ensure that the re 
search mvels the social and eeonomie needs» ;is well as 
Ihe physical needs, ol ihe haiuhcapplnl/ 

• I ocus ilie research ca[)iibilnies ol universities, in- 
ilusiries, small business, ,iiu| noijfJrolit institutions on 
new low cost approaches lolTl^ng seientiric and teeh- 
nojogieal developments ihe aid ol the handicapped. 

• I'lKler an umlersiaiuling ol lhe soeiiri: eeonomie. 
and msiiiuiional barriers tluit may inhibit the fuller 
parlK'ipatlon ol the haiuheapped in society. ' 



• .J aiikure- ittai ;pTomising dcv'ekVpineti (h^^ u^^^^^ \,^0 
lhrt)ut^v tJie liJasihihty and^proo^ofWonecpi pHii^s: 

♦ Determine incenlivcs-4ind othcT^mcans reqi(i^^^^^^ 
^ lor tlie dcvchypineui and.iLse oliov^;v\)St tec^ 

^ aids lhal meet the physicaUocial. antJ;ceoiv«nw^^^ 
ol ihc handicapped. 

4« . 



Human.Nutrition 

I he Human Nuiriiion program supports research 
anneal iii increasing the knowledge and understanding 
ol key issues involved in the design and implementa- 
tion wl an elTeclive hunuin nutrition poJioy lor the 
Nation I he program Tocuses on determining the cT- 
lects ol cooking, processing, packaging, and storage 
on the luitrieiil value oT processed Tood in j^erms ol 
such laeiors as bioavailability ol" proteins. carboh>- 
dr iies. vit;iimns, and minerals; binding oC nulrienls 
and W)\icanls with nondigestible ingredients; diges- 
tion, ahsorpiion, and metabolism -of nutrients; Tune- 
lions ol inicroriora: and the interaction between nutri- 
eiUs and lood additives. * 



Problem Analysis^ 

Ihe Pri)blem Analysis prog/am seeks lo idenlily 
and anal>/e major nalional problems wiih significant 
scienldic content \o provide a preliminary a.ssessmcnt 
or Ihe appri)priale role oT science and technology, the 
I ederjf (iovernmenl, and the NSJ* in thei/ .solution. 
I he |)rogram provides analvse.s ol a wide range of 
potential research topics and problem areas for use in 
selecting research directions aiul allocating rejii urces 
ai.nong exisiiug or emerging new programs. 

Suggesiioiis iV^^neW: areas ol' applied research or 
modiricatk)ns ol" ex^isV^i^-prograhis will be examined 
m llne^vlth the lolh)wjiig^^^qutV!sti()n^: ■ 

• W hat IS the nature ol the problem and what issues 
, are 're\ea reliable? 

• Will new or additional research have a potential 
high pavolTeithdr through a better understanding ol' 
the pioblem or tjie deveh)pment of a technical base 
that will contribuie to its volution? * 

• What research is currently under way on the sub- 
. )ec( and what are its sources support? 

^ • What is the si/e and eapabiliiy of the research 
communily to atldrc^ss the probk^n? 



What is the mosl approjiriule organizution for 
siipporliiig any addilional research, and is I here u 
unique role for NSI' and KAS? * 

Thc-ProBlcm Analysis program relicsona varielyof 
inputs and mechanisms to provide urtsvy^ers lo ihese 
questions. Input Tfom research pprformers, scientific 
and professional j^ocielies, usee groups, advisory com- 
n^ittecs lo ihc Foundation, arfS interag^^icy.panelsand 
working groups is obtained through special studies, 
analvses, seminars, and workshopst 

Hxamplcs ol'areas currently being examined include, 
but are not limited to, jSroduction research and tech-x 
nology, biocalalysis, biosalinity, mineral processing 
and,dcep mining, and yidustrial innovation. 



. Integrated Basic Resettr<;h 

The IntegraTfd Basic Research (I BR) program pro- 
vides additional support to basic research topics "related 
to problem areas of existing or emerging major i Aipor- 
tance whene additional basic understanding is liljcly lo 
contribute' to their long-term solution. 

I BR does not accept propo.sals directly from the re- 
search community but ,supports proposals whichiiave 
been: (I) submitted lo the basic research components 
of the Foundation 1n accordance with the NSF publi- 
cation Grants for Scientific Research (NSF 78-41): 
(2) favorably reviewed under the provisions of the Na- 
tional Science Board policy statement, '^Criteria for 
the Seletlion of Research ProjettB," on page viii of this 
Guide: and (3) recommended lo I BR for supporl by the 
appropriate basic research progriim director. 

Topic areas are idanlified by a broad consultative 
process/ The fo^ur topics curncplly being supported are: 

AdVunced Measurement Investigations— Accelera- 
tion of the creation of new scientific measurement 
methods. Measurement of iransienl^henomeny, im- 



proved resolution and sensitivity/three-dimensional 
measurements and visualization, nondestructive meas- 
* urements and evaluation. X-ray and electron-beam 
' lithography, and systems interactions. 

• Biogeochemlcal Cycles of Carbon, Nitrogen, and . 
'Sylfyr^Klucidalion of biogeochemistry of these ele- ^ 

m(;nts and the long-range, direct and indirect biologi- 
cal, ecological, health, and , socioeconomic impacts of 
changes in these cycles and related environmental prob- 
lems. Kjfamples of studies considered for support are: 
carbon dioxide exchange and modeling of the ex; 
change beiweeen the atmosphcre, Ihe oceans, and the 
biosphere: historical information on natural fluctua- 
tions in atmospheric levels of carbon dioxide and olher 
gases: radiative properties of atmospheres enriched 
wittt^carbon dioxide and dusts and particles: Htatiis of 
Iropical forests and soils as sources or sinks of atmos- 
pheric carbon; and\)rigins and effects of stratospheric 
O/.one modUlcati^m and acid rain. 

• Deep Mineral Resources— New scientific knowl- 
edge for future technologies in nonfuel mineral ex- ^ 
ploration and mining, including the origin of deep ore 
deposits in terms of plate tectonic processes and new 
geophysical and geochemical features of blind ore 
deposits: knowledge leading to a deep solution mining 
capability through basic research in the chemistry of 
mingrffl leaching, rock fracture mechanics, fine parti- 
qIc behavior, reservoir engineering fef chemically active 
llbids, and geotechnical sensing of subsurface chem- 
ical and flpw regimes; improved basic understanding 
ol* the role of nonfucl minerals in tomorrow's global 
economy. 

Population Redlstrlbutldn-^Prediction of area- 
' specific population changes; exploration of energy as- 
sumption implications of alternative settlement pat- 
terns: analyses of causes of industrial^irowth in areas 
and regions; development of quantitative methods ap- 
plicable to population redistribution models: investi- 
gation of population redistribution patterns In highlj^ 
incjustrialrzcd nations. ^ 



IntergovernmentalScience and Public Technology 



r. 



Thef)bjeclives| of the I nlergovernmentaf Science 
and Public Techiiology Division are to: (I) facilitate^ 
the integration of sgenlific and technical resources 
intone activities of Stale Hnd local governments; 
|>) test and evaluate selected incentives that the Fed- 
eral Governmont may use to increase R&D investment 
/in the private sector oP the economy and stimulate the 
accelerated introduction of innovative technology into 



commercial use; {}) increase the capacity of scientists 
in selected Stales lo perform competitive research: and 
(4) strengthen the technical and scientific base of tech- 
nologies that are compatible with lobal environmental 

iVodTesilu^ conditions ana the OapabHltles of local 

users. These objectives are carried out through four^ 
programs: the Inlergoverffhiental Program, the Indus- 
try Program, the Kxpcrimcntal Prc^ram lo Stimulate 



Competitive Research, and the Appropriate Techno- 
logy Program. 




Intergoveriini|ntiil Program 

The Intergovernmental pi^ogram assists State and 
local governments, and the regional and national or< 
ganiziv>ns that represent them, as tl\fy tnvestigate 
alternutive approaches toward using and integrating' 
scientific and technical resources within these, lev.^ls 
of government. Where possible, emphasis is placed on 
institutionalizing and replicating successful approaches 
and on increasing communication among State and 
local governments in scientific and technology-related 
matters. 

The objectives or the lnte(governmental program 
are summarized below. 

• Lociil Government — Assists local governments as 
they further their understanding of science and tech- 
nology as a major resource in local government prob- 
lem-.solving and as they develop and demonstrate new 
approaches^ for solving problems with scientific and 
technological components through strategies that: 
( I ) support the development ofstatewide and regional 
innovation groups Tor addressing critical problems of 
common concern: and (2) facilitate the establishment 
of national innovation networks and support mecha- 
nisms in local government public interest association.s 
in order to foster the development of periodiiTlocal 
government R&D agendas, to enhance market aggre- 
gation, and to provide communication mechanisms 
for the innovation groups. 

• Stiite Government— Assist State governments 
they .strengthen their capacities to locate anc^ utilize 
.scientific and technical resources in their policy manage- 
ment activities through strategies that: (I) support 
forts in ind^^dual States to identify and tlemonsktTtb 
new approacHes.to strengthening their policy manage- 
ment capacity in this area: (2) foster the expansion of 
activities of existing regional groupings of States to 
cooperatively address c;r||ical issues with scientific and 
technical componentsyand (3) facilitate the establish- 
ment of support mechanisms in Stat^ government 
public interest associations in ord^r to assist individ- 
ual Sjlates, to address critical issues of comipon con- 
c<frn, and to plan and implement national R^D agen- 
das of mutual interest to State governments and the 
Federal Government.^ 

• Sdmce m^i Ttchnology Resour^iMi— Explore means- 
of increasing the, utility of Federal laboratori^ to 
State and local government and stimulate dialogues 
conc^ning support to State and local governments 



ERIC 



with national networks of other ^cienc^ and technology 
< resource oganizations (such a^^cademic institutions, 
research organizations, private industrial groups, and 
professional and scientific associations) in order to 
foster the exchangoiof experiences and lessons learned 
/ by these sqence and technology resource organiza- 
tions in their attempts to supply scientific jHid tech- 
nical cxpertisejn meeting public seqtpr^fieeds. 

■ • ' ■■■ 

^ ^ . ^ Indbstry Program 

The Industry Program tests and evaluated selected 
' incentives that the Ffederal Government may use toln- 
crease R&D investment in the private sector jf/hcfc 
' new technology is needed in the national interest. 

Answers to the question of how science and tech^ 
nology\an ?Himulate economic growth and develop- 
ment are obtained through t^e study of the entire 
process ol^nnovation. A major part of the program 
is an experiment to create a better climate for tech- 
nological innovation by using a linkage mechanism to 
join the research capabilities of universities witn the 
research needs of industry. 

Under a series of experiments, university research 
capabilities are being used to address generic, tech- 
nology-related problems injndustry. 

The Industry Program also s{ipports: cooperative 
university-industry experiments to identify barriers 
and specific incentives necessary to encourage the 
development and acceptance of improved manufac*^ 
turing techniques; methods to identify when technol- 
ogies should be moved out of (Jie lajjoratory toward 
commercialization: and incentives for acceptance of 
sophisticated technologies. 



Ejcpierimental Program to Stimulate ' 
Competitive Research! 

The Experimental Program to Stimulate Compett- 
tive Research was established by the National Science 
Board in January 1978, in re.sponse to a recommenda- 
tion from an NSF Task Force on Geographic Dis- 
tribution of NSF Awards. Discussions leading to the 
program's establishment recognize^ the local, as well 
as national, importance of a strong science base, the 
benefits^'tjf •a'd^vm^f^ed and wideft^ 
pool, and the major contributions that a merit-based 
peer review system has tfiade to the Nation. The 
Foundation adopted the program to ensure that no 
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Siaic need remain a nonpariicipam iiif>;ci|;nliric/rc- 
scUrch. * . 
' The program is being eonducled in inno j?<hases. 
During llie lirsl phase eommillecf; nsi^^^ esiab- 

lished in sex en eligible Stales (Arkansa.s, Maine, Mon- 
tana, Norlh Dakota. Soiilh Cari>lina, Soi/lh Dakota, 
and Wesl Virginia), l:aeh eomniitiee has/iissessed eur- 
renl research acn\ilie< wilhin its Siai/ idenlilled re- 
sources and options lor impr,o\ cnien/ and crealed a 5- 
Near plan lo improve ihe quaniil/ and compeHliv^-- 
ness or research wilhin ihe SlaleyThe plans ihal rcsull 
\ire conVpeling againsl one ajioihcr Tor up lo five 
second-phase implemenlalUn/ a\\ards:*No Siale uiH 
be perniilled lo parlicipalc/in ihe second phase ifor 
. more lhan > Ncars. 



Approprlat/Technology Program 

Appropriate le/hnologics are denned as,ihose i«;cli' 
nologies ihut art decenlralized. require low capital in- 



y 



• vcslmenl. arc n,nie'"dable to more direci managemenl 
,by iheir users, are perceived lo be in harmony wiih 
ihc environment; and are conserving of naiurai re- ^ 
sources. 

The program has iwo principal goals: ( I ) lo sirengihen 
Ihc science base needed lo identify and develop prom- 
ising appropriate lechnjjiogjes lhal have ihe poieniial 

• lor genera|izali<5n beyond t([je initial application and 
fall outside the responsibility or interest of mission 
agencies; and (2) to improve the understanding ofsci- 

. enc'e ynd technology, along with its role and impact on 
U.S, society and the economy. 

Basic and applied research projett support is pro- 
vided for individual proposals that further these goals. 

' NSF encourages participation in the program by all 
groups concerned with appropriate technology who 
have sufficiently high research potential to compete 
for NSF. support or who are linked^^with those who 
do. Coordiation with mission agencies avoids duplica- 
tion and facilitates incorporation of scientific research 
into appropriate technology development. 



/ 




9j' 



o 

ERIC 



^ A-10 



w ■ 



RECEkr 



RESEARCH \ 
REPORTS H 





How To Order 
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